3 A 2 


RELATING TO 


Fg 


AGRICULTURE 


AND 


RURAL AFFAIRS. 


VOL. I. 


bo 8 


2 


E $ 5 65-0 


RELATING TO 


AGRICULTURE 


RURAL AFFAIRS. 


- 
THE FOURTH EDITION, 


WITH CORRRECTIONS, AND LARGE ADDITIONS, 


BY 


JAMES ANDERSON, II. p. 


F.R.S. F. A. S. 8. 


* 


— Member of the Society of Arts, Agriculture, Cc. at Bath ; of the 
Philoſophical, and of the Agricultural Societies in Mancheſter ; of the Society 
for Promoting Natural Hiſtory, London; of the Academy of Arts, Sciences, 
and Belles Lettres, Dijon; of the Philoſophical Society, Philadelphia ; 
the Royal Economical Society, Berlin; and correſpondent Member of the 
Royal Society of Agriculture, Paris; Author of ſeveral Performances, 


VOLUME FIRST. a 


Aud he gave it for his qhinion, that ⁊bſeuer could make two ears of corn, or 
uo blades of graſs, to grow uon a ſuot of ground where only one grew before, 


would deſerve better of mankind, and do more eſſential fervice to his country, 


than the whole race of Pelfficians Aut together, SWIFT, 


* 


LONDON: 


PRINTED FOR d. G. AND J. ROBINSON, PATER-NOSTER-ROW 5 
AND FOR-BELL AND BRATEFUTE, EDINBURGH, 


: M,DCC.XCVIL, 


TO 


* 


WILLIAM CULLEN, Mn. 
PROFESSOR OF THE PRACTICE OF 1 


1 


IN THE UNIVERSITY OF EDINBURGH, 


AND 


FIRST PHYSICIAN TO HIS MAJESTY, 
IN SCOTLAND, &c. &c. 


— 


81K. 


HE favourable reception given by 

1 the public to the Firſt Edition of 
the following Eſſays, emboldens me to 
inſeribe the Second to you*. Juſtice, as 
well as gratitude, demand this of me: 
For, if there is any merit in the follow- 
ing Performance, I have no heſitation in 


In this Dedication no alteration is made from the 
former Edition. 


3 aſosribing 


vi © DEDICATION. 
aſcribing it to the impreſſion that your 
judicious inſtructions, have made upon my 
mind. —If I were capable of forgetting - 
the many obligations I-owe to your ten- 
der ſolicitude for my welfare, when I had 
no other perſon to direct my youthful 
ſteps, I would, indeed, be unworthy of the 
attention you beſtowed. 


Accept, then, Dear Sir, of this: ſmall 
teſtimony of my gratitude and eſteem. 
I was afraid to offer it ſooner, leſt 1 
might have diſhonoured your name by 
prefixing it to a work unworthy. of your 
patronage. It ſhall always be my ſtudy 
ſo to act, as not to make you aſhamed of 
the partiality you have ſhown me. This 
is the only return in my power to make 
for all your kindneſs; and if I can fully 
ſucceed in this attempt, I am well aſſured 


it will be to you the moſt IO re- 
turn J could give. 


4 | I ſhall 
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I ſhall always | eſteem it my higheſt 
honour, to be, with the warmeſt affec- 
tion, and moſt grateful eſteem, 


"22M, 


7 7 


Vour much obliged, 
Moſt obedient, and 


Very humble ſervant, 


Monxs-H1LL, 
Aug. 1776. | 


IA. ANDERSON. 
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JV 
T may not, perhaps, be looked upon as one of the 
ſmalleſt inconveniences attending the profeſſion 
of Agriculture, that ſo many of the moſt conſpicuous 
writers on that ſubject, having been themſelves entire» 
ly unacquainted with the practice of that art, and, of 
conſequence, unable to ſele& with judgment from the 


works of others, have frequently copied errors with the 
ſame ſcrupulous nicety as things of greater value: 
And as it uſually happens, that when a man indulges 
his imagination, and creates to himſelf ideal plans of 
improvement, he can render them apparently more per- 
ſect than any thing that really takes place in practice; 
it is but natural to expect, that ſuch brilliant places 
ſhould catch the attention of an inexperienced compi ler, 
who, deliig thus himſelf ſeduced, will employ the ut- 
moſt of his rhetorical powers to perſuade his readers 
to adopt theſe 3 practices. In this manner is 
the judgment of the young and inexperienced farmer 
but too often miſled; and he is made to adopt peculiar 
opinions, and follow certain favourite practices, with 
Vol. I. b a perſevering 
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a perſevering obſtinacy, that his own better judgment 
never would have allowed bm to do, if he had pro- 
ceeded with that attentive diffidence which always ac- 
companies inexperience when joined with native good 
ſenſe. So, that although books of that kind often con- 
tain obſervations that may be of very great utility to an 
experienced farmer, who is able to diſtinguiſh clearly 
between the good and the bad; yet to thoſe who have 
moſt need of inſtruction, and who ofteneſt conſult ſuch 
performances, theſe books frequently prove the ſource 
of very capital errors: ſo that it would uſually be bet- 
ter for ſuch farmers that no ſuch books had ever been 


written. 


The Writer of the following pages ſtrongly felt the 
inconveniences here congleined of, in the early part of 
his life; and would be glad if he could in any way con- 
ttibute to prevent others from ſuffering in the ſame way. 
With this view, he has penned, at his leiſure hours, the 
e Eſſays, on ſuch ſubjects as have in the courſe 
of his prafice particularly engaged his attention; and 
now offers them to the Public in that native ſimplicity 
of dreſs, in which he thinks truth ought always to appear. 

The 
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The obſervations contained in theſe ſheets, are 
chiefly the reſult of his own experience; but if at 
times he has ventured to extend his views a little far- 
ther, with a deſign to turn the attention of the Reader 
to ſome other objects of importance, care has always 
been taken to inform him of it, that he may never be 
at a loſs to know what degree of credit he ought to 
beſtow upon every particular part. And as the Author 
had no other aim but to afford a few plain inſtruc- 
tions to the inexperienced Reader, upon which he 
might ſafely rely without fear of being miſled; he has 
followed no other plan but to mark down with candour 
ſuch facts relating to the ſubjects that he has treated of 
as he knew could be relied upon, or ſuch obſerva- 


tions as naturally flowed from theſe; without ever 
once propoſing to give a complete treatiſe on any one 
ſubject, or being anxious in purſuit of novelty, or ſoli- 
citous about collecting whatever others may have ſaid 
concerning it. Tune proper buſineſs of a farmer, is to 
furniſh facts to others, and not to pilfer from them; 
and he thinks it would tend much to the advancement 
of this art, if men of knowledge and experience in any 
branch of A oriculture, would be ſatisfied with commu- 
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nieating to the Public ſuch uſeful facts as they may have 


been enabled to-aſcertain with regard to that particular 
branch of their art, without endeavouring to extend 


their obſervations to every other branch thereof, or 


* 


thinking it a duty incumbent upon them to give a phy- 


ſical inveſtigation of the cauſe of every phznomenon ; 


which too often tends, to divert the mind from attend- 
ing to uſeful facts, and to lead it, in ſearch of a phan- 
tom of the brain, into the inextricable mazes of error, 
For although a Bacon or a Newton may ſometimes 
appear, whoſe towering genius is capable of taking a 
comprehenſive ſurvey of Nature,—of comparing the 
dependence that each part has upon another, aad the 
relation it bears to the whole, —of traeing out the laws 
by which they are united or disjoined, and of thus 
exalting an art into a ſcience; yet as there are but few 
who are thus peculiarly favoured by Heaven, it is be- 
coming in others, who have reafon to feel that they are 
not poſſeſſed of ſuch ſuperlative abilities, to be more 
humble in their aim, and to content themſelves with 
movie ina leſs exalted ſphere. Yet, how natural is it 


for man, whoſe heart is ever ſuſceptible of the impreſſions 


ef vanity, and whoſe mind muſt always be delighted with 


that 
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that ſublime beauty which reſults from a knowledge of 
Nature, to be ready to indulge himſelf a little too freely 
in reſearches which coincide {ſo well with the natural bias 
of the mind! Let him who has not erred in this way, 
criticife with aſperity the failings of his brethren : It does 
not belong to me. For, when at times, I have been 
. by ſome concurring facts, to think that I had got 
a glimpſe of a fundamental law, the knowledge of 
which brought order from confuſion ;—when the ima- 
gination has been fired, and I have been ready to enter, 
2 Abi gueſt, into the ſacred temple of ſcience ;— 
when I was ready, in my own imagination, to withdraw 
the myſterious veil that covers Nature's works; hen 
I ſtretched forth my hand, methought I heard a voice, 
which, with awful ſolemnity, ſaid, Mok rat, Know 
THYSELF,—BE HUMBLE,—Confounded at the juſt 
reproof, I ſtarted from my dream, and, with an humble 
mind, reſolved diſcreetly to purſue the inferior path that 
Nature had aſſigned me. | 


Purity of language will not be looked for in a treatiſe 


of this nature. A man educated in a remote province, 
at a diſtance from men of letters, in a great meaſure 
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deprived of the uſe of books, and attending more to 
the objects of his profeſſion, than to the delicacies of 
ſtyle, cannot be expected to write with * purity that 
might be required in a book of mere amuſement. It 
is the matter, rather than the form, that ought to con- 
ſtitute the principal merit of every didactic performance. 
And as the writer hereof knew that it would be in vain 
for him to expect to arrive at a claſſical elegance of n- 
guage, it has been his principal aim to convey his mean- 
ing to the Reader in the cleareſt and moſt diſtinQ man- 
ner that he could, without any attempt at ornament. He 
obſerves, however, with regret, upon peruſing his book, 
that the great attention he has beſtowed to render every 
thing he fays intelligible to every capacity, has introduce 
cd into his ſtyle a certain Janguor and diffuſe prolixity, 
that is extremely difagreeable to himſelf, and doubts 
not but many of his Readers will find it much more 
diſguſting to them ; but he finds, at the ſame time, that 
it requires different talents to perceive a defect, and to 
be able to correct it properly. However, as he has not 
wilfully offended, he hopes for the indulgence of the 
candid Reader in this reſpect, 

He 
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le is, nevertheleſs, ſenſible, that he has not Wi.” 


with ſuch ſcrupulous' nicety, all provincial words, as 
ſome may wiſh he had done. Some of theſe he has 


even knowingly inſerted ; becauſe he was not ſo well 


acquainted with the language as to have been able to 


convey his meaning in ſuch a determinate - or 


eaſy manner without them. This he was likewiſe, in 
ſome meaſure, induced | to do, from having frequently 
obſerved, that inexperienced ſcribblers, like himſelf, by 
too ſtudiouſly avoiding to employ every word that they 
could not meet with in their Dictionaries, have given 
to their writings an air of pedantry and affectation that 
is extremely diſguſting ; and, which is worſe, by being 
obliged to employ other words in their ſtead, the preciſe 
meaning of which they have not been able exactly to 
learn, they have helped to debaſe our language, by in- 
troducing a vague and indeterminate application of 
phraſes, which he deems an evil of far greater conſe- 
quence than that which they have endeavoured to ſhun. 
On theſe accounts, he has always employed ſuch words as 
he found conveyed his idea in the eaſieſt manner, with- 
out being anxiouſly ſolicitous to examine whether they 


were much in faſhion or not: always taking care, how- 
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ever, to mark at the bottom of the page, the preciſe 
meaning of every uncommon word that he was conſcious 
of employing. Some Readers may perhaps be diſguſted 
at this, while others may poſſibly thiak, that as every 
other art has ſome particular terms eppropriated to 
itſelf, which could not be rejected without occaſioning 
great circumlocution or inaccuracy when treating of it, 
fo muſt Agriculture have ſome peculiar to it, which ought 
not to be expunged from the language; and that there- 
fore they would find fault with no word that conveyed 
a diſtinct idea to the mind, if the meaning of it was duly 
explained, and if it could not be exactly ſupplied by any 
other ſtandard-word of the language. 


ADVERTISEMENT, 


ADVERTISEMENT. 


TH E following Eſſays were written by the perſua- 

fron of the late ingenious Dr. John Gregory, of 
Edinburgh, who always wiſhed to turn the attenticn 
of mankind to the purſuit of what was ſolid and 
uſeful in arts aud ſciences, rather than to what 
might be more ſhowy and unimportant: And as the 
writer concurred entirely with him in opinion in 
this reſpect, be has aimed, in theſe Eſſays, rather to 
inſtruct the ignorant by a ſimple enumeration of a 
few well eftabliſhed facts, than to amuſe the ſpecula- 
tive by an idle diſplay of uſeleſs ingenuity. 

The Firſt Part of this Book was nearly in the 
ſame fate in which it now appears, when that gentle- 
man died, February, 1773 ;—fince which time, the 
author has found in himſelf little inclination to proſe- 
cute a ſubject which he was chiefly prompted to un- 
dertake by the pleaſure he had in doing what be 
thought might be agreeable to a friend he ſo much 
efteemed, and from the proſpect of having his 
performance reviſed by one who would have 
been no leſs ready to correct the faults, than to 
approve of what might be deemed proijſe-worthy. 
But the manuſcript having been careleſsly al- 
lowed to be ſeen by ſeveral perſons, and there be- 
ing reaſon to ſiſpect that it might be publiſhed 
under another form, it was judged proper to commit 
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it to the preſs as it originally came from the hand of 
the Author, . | 
In this Edition (anno 1797) are made conſiderable 


Additions, particularly to the Hſay on Draining, 


(which it is boped will be now deemed tolerably com- 
plete) and ſeveral other articles, which having great- 
ly augmented the fize of the Firſt Volume, it was 


found that a whole New Eſſay might be added to the 


Second, without rendering it of a diſproportionate 
fize. The principal part of the Additions are pub- 


liſhed by themſelves, to be ſeld ſeparately, fer the ac- 


commodation of the purchaſers of the former editions 
of this Work. Through the whole Work are inter- 

JSperſed Corrections; theſe, however, are not, in gene- 
ral, of very material conſequence, 
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INCLOSURES axy FENCES. 


HE uſes and value of incloſures are 

now ſo generally underſtood, that 

it will not be neceſſary to ſay any thing 
upon that head in this place. All that I 
propoſe, in this Eſſay, is to make ſome 
obſervations on the principal uſes, com- 
parative yalue, and manner of rearing, ſe- 
veral kinds-of fences, with a view to ena- 
ble the young farmer to make choice of 
ſuch kinds as may beſt anſwer the pur- 
poſe that he may defire. | 
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$ I. 
Comparative Value of  Dikes and Hedges. 


+ The fences that are moſt univerſally em- 

- ployed, are either ſtone dikes or hedges “. 
Dikes, if well built, preſerve a field from 
the intruſion of domeſtic animals as ef- 
fectually as any other kind of fence, but 
they afford little warmth or ſhelter to the 
field ; whereas hedges, if good, anſwer 

all theſe purpoſes equally well. But the 
moſt material diſtinction between dikes 
and hedges is, that dikes are in their high- 
eſt e of perfection as ſoon as they are 
- robe} and from that moment begin to 
decay; 30 whereas, hedges, being at ft weak 
and tender, ſtand in need of attention and 
care, and do not become a fence for ſe- 
veral years after they are planted: but 
having once attained a due degree of 
firength, they gradually acquire a higher 
and higher degree of perfection, and are 


* Dike is a term employed in the following, Edays, 
to denote any kind of wall reared for the purpoſe, of 


N a 2 255 and "I elſe. 


% * / By 
; long. 
Mo 


3 


AND FENCES. 5 


long before they begin to'decay 0 that 
they are in general much more durable 
than dikes, althougk it is longer before 
they become of uſe to the perſon who 
plants them. 

Which of theſe two kind of fenicen wall 
upon the whole be moſt eligible, muſt, 
in general, be determined by the cireum- 
ſtances and views of the poſſeſſor of the 
ground to be incloſed. If he 1s a tenant 
who has a ſhort leaſe, without a proſpect 
of getting it renewed, or, if he has im- 
mediate occaſion for a complete fence, it 
will, perhaps, in general, be moſt prudent 
in him to make choice of dikes, if the 
materials for rearing theſe are-at hand; 

but if it is oegbable that his poſterity | 
may reap any advantage from. theſe in- 
cloſures, it will in general be more for 
his advantage to make choice of hedges. 


6 IT. 
Of Dry Stone. Dikes, 
If you live in a country where good free- 


ſtone can be eafily got, and lime can be 
B 3 procuretl 
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0 
ie at a moderate price, a dike built 
of theſe materials will, it is true, be little 
leſs durable than a hedge; although, in 
general, it will neither be ſo cheap nor 
agreeable. But dry ſtone dikes, unleſs 
built of the fineſt quarried ſtone, are of - 
ſuch a periſhable nature, as to be ſcarce 
ever worth the expence of reating ; unleſs 
the field that you would wiſh to incloſe 
has plenty of ſtones upon itſelf, which . 
muſt be carried off from its ſurface before 
the field can be improved. In ſuch a 
ſituation, a man may in ſome meaſure be 
excuſed if he ſhould be tempted to put 
the ſtones into dikes ; becauſe the carriage 
of theſe materials may be ſaid to coſt him 
nothing, and he might perhaps be at a \ . 
loſs how to diſpoſe of them in any other 4 
manner. But in all other circumſtances, ; 
5 apprehend it 1s very bad. economy to 
rear fences of this kind, as fea/*-dikes can 
| always 


* Feal is a provincial word, which may perhaps 
have many ſynonyma. It here means any kind of ſod 
dug by the ſpade from the ſurface of graſs-ground, 

contGing of the upper mold rendered tough and co- 
herent 


* 
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always be built at about one fourth of the - 


expence that theſe would coſt—will anſwer 
all purpoſes equally well, and if carefully 
built, may be kept in repair for any num- 
ber of years, at a very ſmall expence. 


F III. 
of Feal or Earthen Dikes. 


As feal-dikes are common enough i in 
ties parts of this country, and are not 


in many caſes ſo durable as I would ſeem 


to inſinuate; and as this is in general 


owing to the faulty manner in which 


they are built, it will be proper for me 
here to explain the manner in which theſe 


dikes may be built, ſo as to ſtand much 


- 


longer than they uſually do. 
The greateſt part of the dikes of this 
kind that I have ſeen, are made of a con- 


herent by the matted roots of the graſs thickly inter- 
woven with it. If only a very thin ſlice of the upper 
ſurface is pared off with a paring-ſpade, the pieces | 
are here called divots, Theſe being of a firmer con- 
ſiſtence, are more durable when built into dikes than 
feat, but much more expenſive, 


B 4 ſiderable 
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fiderable thickneſs, with a ditch on each 
ſide; the heart of the dike being made 
up with the earth that has been taken 


from the ditches, and only a thin facing 
on each fide, is built of ſolid feal from 
top to bottom ; the conſequence of which 
is, that as the looſe earth that is thrown 
into the middle of the dike ſubſides much 
more than the feal on each fide, the top 


of the dike ſinks, and of courſe the two 
ſide-walls are preſſed too much upon the 
inſide, ſo as to 6:/ge (ſwell) out about the 
middle, and quickly crumble down to 
duſt. To avoid this inconvenience, I have 
always choſen to build my dikes of this 
ſort much thinner than uſual, they being 
only three feet and a half or four feet 
thick at the bottom, fifteen or eighteen 
inches at top, and five feet high, taking 
care to have them built in ſuch a manner 
as that every ſod (feal) from top to bot- 
tom binds the joinings of the others be- 
low it, with as much accuracy as the 


bricks in a well-built wall ; as will appear. 


by examining and pers together 
. (Fig; 
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(Fig. 1ſt.) which repreſents a perpendicular 
ſection of this dike ; (Fig. 2d.) a fide view 
of the ſame; and (Fig. 3d.) a perpendi- 
cular view of each row as it lies in the dike. 
The manner in which the workman pro- 
ceeds, ſo as to effectuate all theſe joinings 
with the utmoſt accuracy and facility, is 
as follows :—He begins · by making a long 
rut xx and xx (Fig. 3d.) with his ſpade, 
along each fide of the dike, turning his 
back towards the place where the dike is 
intended to be, ſo as to make the cut of | 
the feal ſlanting outward, as at xx (Fig. 
1ſt, and 4th.): He then makes another 
rut, a 2, (Fig. zd.) parallel to the ame 
at the diſtance of the length of the feal, a, 
from it, keeping his face towards the 
| dike, ſo as to ſlope inward, as at R (Fig. 
4th.) ; which is neceſſary, that the firſt 
row of feal may be allowed to be raiſed 
up with freedom. It is then cat into ſods 
of a proper breadth, as at the doted lines 
4 (Fig. 3d.) Which, being raiſed up by the 
ſpade, are then laid into the dike, with 
the graſſy * wndermoſt, as at a, (Fig. 


/ 4 1 


* 
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Iſt. 2d. and 3d.); the ſame letter always 
reprefenting the ſame feal, as viewed in 
different directions. The other ſide be- 
ing finiſhed off in the ſame manner, the 
upper ſurface of the whole courſe of 
feal is pared ſmooth, and clapped down 
with the back of the ſpade, to prepare 
it for receiving another courſe above it. 
Another row of feal, 6 2, (Fig. 3d.) is 
then marked off, at the diſtance of the 
breadth of that at 4 (Fig. iſt. and 3d.) 
from the former, the workman keeping 
his face ſtill towards the dike; and the 
through-band feal B, on the oppoſite fide, 
having been firſt lightly laid, this is put 
acroſs the ends of theſe length-ways, ſo 
as to form a fide-band, 3 (Fig. 2d. and 
3d.) Another rut, c 2, is then made, at 
the diſtance of the length of the feal c 
from the former, but 2 it be raiſed, 
It is neceſſary to draw a rut in the line bz, 
with' the back of the workman towards 
the dike, which gives it the form BAC 
(Fig. 4th.) leaving a ſmall triangular piece 
at S: ſo that chen it is put upon the 

dike, 
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' . dike, it at once aſſumes the poſition as 
marked at BAC, and thus allows the op- 
poſite ſide- band O to join quite cloſely to 
it; whereas, had it not got the rut at B 
(Fig. 4th.) it would have projected out- 
ward above, as at D; ſo that the feal O 
could not have joined it cloſely, but would 
have left a triangular opęning in the 
heart of the dyke, as marked in the two 
courſes of feal below this, which would 
make the dike far leſs ſolid and compact 
than it is when managed in this way. In 
this manner the workmen proceed, always 
rutting the through-band rows of feal in 
both ends, but the ſide-bands only on one 
fide, beginning every courſe with thoſe 
which go acroſs the dike; ſo that if the 
' meaſures are taken exactly, and the whole 
be rutted by the line, they may, work 
with the utmoſt freedom, and every feal 
will join to the others at the firſt with the 
- utmoſt accuracy and facility. The upper- 
moſt courſe of feal is cut a little longer 
than thoſe that are immediately below it, 

and placed with the graſſy fide uppermoſt, 
e oe ſo 
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lo as to project a little on each ſide, as 
may be ſeen at LI (Fig. iſt.) which is 
not only of uſe to throw the Water a little 
off the dike, but is alſo of uſe in prevent- 
ing ſheep or cattle from attempting to 
jump over it ſo readily as they otherwiſe 
might do“. At the foot of the dike, on 
each fide, is dug a ſmall-ditch xx (Fig. 
1.) about a foot and a half, or two feet 
deep, leaving a ledget of a few inches 
broad on each fide, that the dike may 
not” be undermined by the crumbling 
Since the above was written, experience has taught 
me, that in many caſes the coping will be more dura- 
dle if it conſiſts of a row of feal ſet on edge, as at Fig. 
4th: for when the flat-laid fzal are withered by the ſun 
in ſummer, they become very light, and are apt to 
be blown off by the wind fingly ; whereas, when they 
are ſet on edge, as they lean upon each other, they are 
bound fo firmly together, that no ſingle one can be 
carried off. I have likewiſe found, that a wall, whoſe 
foundation is ſtone, though, perhaps, the ſtones roſe no 
more than a foot, or a foot and a half high, having the 
upper part finiſhed with feal, if the dimenſions are the 
ſame as if it were compoſed entirely of feal, is, perhaps, 
more durable than any other kind of fence vox 
wholly of cither of theſe materials. 


down 
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down of che looſe earth into the ditch. 
Theſe ditches not only help to give the 
dike an additional height, and keep its 
foundation dry, but are alſo of uſe to 
prevent cattle from coming cloſe to it, and 
rubbing upon it, or. tearing it down with 
their horns, which they are very apt to 
do if this precaution be omitted. The 
earth that is taken out of the ditches may 
be thrown outwards into the place that was 
occupied by the feal that has been taken to 
build the dike ; and if the field is in graſs, 
a fow ſeeds. may be ſowed upon it, and 
it will ſoon 50 nn as well as che reſt 
of the field. | | | 
I have been the more particular in de- 
ſeribing the manner of forming theſe 
dikes; becauſe, by having the Joints 


bound in every direction, the fabric - is. 


rendered much firmer than it could be by 
any irregular manner of working, while 
it is at the ſame time more eafily reared: 
And, as experience has taught me the 
eaſieſt method of working theſe, which 
others might not, 'perhaps, have fallen 

: upen 
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upon at firſt, I thought it would be of uſe 
to communicate this to the Public. If the 
ground is foft, and the feal riſes well, 1, 
get a fence of this kind done for one 
penny halfpenny per yard; but if it is 
not good to work, a little more than that 
muſt be allowed. of 
How long a fence of this hind may 

| ſtand without needing repair, I cannot 
ſay with certainty, as it is not long ſince 
L fell into this method of building them. 
The oldeſt has juſt now ſtood about fifteen 
years, and ſcems to be nearly as firm as 
when firſt built. I have ſeen ſome walls 
of mean cottages that have been built 
ſomewhat after this manner, that conti- 
nued to be good, after ſtanding forty or 
fifty years: but their durability, in a 
great meaſure, depends upon the nature 
of the feal of which they are formed. The 
beſt is that which is taken from poor 
ground, of a ſpungy quality, which is 
hr covered with a ſtrong. {ward of 
coarſe benty graſs: And, in ſituations. 
where this can be had, I have no heſita- 

tion 
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tion in recommending this as the cheap- 
eſt and beſt temporary fence that can be 
reared. 


this ſpecies of fence, is the danger it runs 
of being torn down by the horns, or waſt- 
ed away by the rubbing of cattle upon it, 


which they will ſometimes do even where 


the ditches have been properly formed. 
This may be effectually prevented, by 
- planting a row of {weet-briar (Eglantine*) 


As this plant forms a moſt uſeful afliſtant to many 


others in fencing, I ſhall probably have occaſion to 
mention it in ſome future parts of this Eflay : I ſhall, 
therefore, in this place, mention the method of rearing it. 
Let the berries, or hips, as they are uſually cailed, be 
gathered when ripe, and pitted in the ground, like haws, 
or other kernelled feeds, for one year, and ſowed in 
the enſuing ſpring, in a bed of light rich garden-mold: 
they will quickly appear; and, as they grow very faſt, 
ſome of the ſtrongeſt of them may be taken up the firſt 
winter, and planted where they are to remain. All the 


others may be planted out the winter after that; ſo. 


that they require but ſhort time and little room in the 
- nurſery, and are, therefore, reared at a very ſmall ex- 
Pence. S - | 


plants 


The greateſt inconvenience that attends 
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plants between the firſt and ſecondꝰ courſe 


of feat when the dike is building, which 


will not fail to grow with luxuriance, and 
im a ſhort time defend the dike from every 


attack of this kind. But if ſKeep* are to 


be kept in the incloſures, this plant ought 


not, on any account, to be employed; 
for, as that defenceleſs animal naturally 


flies to the fences for ſhelter in ſtormy 
weather, the prickles of the ſtraggling 


branches of- tlie brier, will catch hold of 
the wool, and tear it off in great quanti- 
ties, to the great detriment of the flock, 
and loſs of the proprietor. In theſe caſes, it 
the poſſeſſor of the ground is not afraid 


of the bad conſequences that may be 


dreaded frorn the ſpreading. of whins 
(furze), it would be much better to ſcatter 
a few of the leeds of this plant along the 


ledget N (Fig. Iſt.) at the foot of the 


dike, which would quickly become a pre- 
ſervative for it, and be otherwiſe of uſe 


Or, if che ſoil be fertile, and not in Unger of — 
ing too much dried by the ſun, 3 the fifth and 
fixth' courſe is better. 


as 


— 


AND FEN CES. w 


as a green food for his ſheep during the 
winter ſeaſon. But before he ventures 
to ſow this plaut, let him remember, that 
where it is once eſtabliſhed, it will hardly 
fail to ſpread through the adjoining fields, 
and can hardly ever afterwards be tho- 
roughly rooted out. Where the ſoil is 
rich, white thorn plants may by uſed in 
place of eglantine, and will thrive re- 
rue well. 

I have often imagined, that this kind 
of fence might be greatly improved, both 
in beauty and ſtrength, by planting a 
row of ivy plants beneath the firſt courſe 
of feal in building the dike, which would 
in a ſhort time climb up the fides of the 
dike, and cover the whole with a' cloſe 
and beautiful net-work of woody fibres, 
covered with leaves of the moſt beautiful 
verdure, which. would tend to preſerve 
the dike from being eaten away by froſt *, 


and 


It is generally allowed, that all the phenomena. 
produced by what we call froſt, are entirely occaſioned 
by a certain degree of cold; and that, of conſequence, 
if we by any means exclude the cold, we effectually 
guard againſt the effects of froſt. If this is the caſe, 
we would naturally expect that thoſe things alone 
3 C would 
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and other viciſſitudes of weather. And, 


when it arrived at the top, it would there 
ſend out a number of ſtrong woody 


branches, forming a ſort of hedge, that 
would afford ark ſhelter to the fields, 
and break the force of the wind conſider- 
ably; but as I never yet had an oppor- 
tunity of, trying the experiment, I only 
here offer it as a probable conjecture*,— 

I have ſeen a garden-wall, that had been 
built of 'ſtone ont clay, ornamented and 
ſtrengthened in this way. I have had the 


would preſerve other objects from the effects of froſt, 


that did moſt. powerfully exclude the cold; yet it is 
found by experience, that a very thin covering of ſtraw, 
or other fmall and light vegetable twigs, careleſsly 
ſtrewed upon any thing, prevents the effects of froſt in 
a much more powerful manner, than almoſt any kind 
of ſolid covering, of much greater depth, even where 
it is o cloſe all around as to exclude all acceſs to the air. 
I leave this phænomenon to be accounted for by natu- 
raliſts; and would only here remark, that, from repeat- 
ed obſervations, I am pretty certain of the fact: from 
which I conclude, that the leaves of the ivy would 
powerfully preſerve the wall from the effects of froſt. 


* I have ſeen, that, in poor ſoils, ivy will grow in 
this manner very well; but where the foil is rich, the 
graſs is apt to choak it. 


3 
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experience of ivy growing very. well upon 


a dry ſtone-dike; and have likewiſe feen 


it growing up the walls, and covering 
whole cottages built of feal, which have 
by this means been preſerved entire, long 
after other naked walls of the ſame kind 
have fallen to decay. But, not having 
had plants of this kind at, hand, I have 
not had an opportunity of trying it in the 
manner propoſed ; although I think there 


is the greateſt reaſon to hope for ſucceſs®, 


6 IV. 
Of White- Thorn Hedges. 


Tur fences before mentioned may be 
employed upon particular occaſions ; but, 


* Since writing the above, I have met with Dr. Haſ- 
ſlequiſt's Voyages, who deſcribes, in the higheſt terms 


of rapture, the beautiful appearance of the garden walls 


all around Smyrna, entirely covered with ivy. He does 
not ſpecify the materials of which thoſe walls are com- 
poſed, but it is probable they may be various: his 
obſervations, at leaſt, ſhow the practicability of what 
I have recommended. Ivy may be propagated by cut- 
tings ; but it is probable that they would require to be 
well rooted in garden-mold, before they were planted 
out for good. It grows freely from ſeeds. 
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in general, hedges muſt be conſidered as 


of much greater value, and, therefore, 


with juſtice, demand a more particular. 
thare of our attention and care. 


Many plants have been ſucceſsfully 


employed for hedging ; but, among theſe, 
the common white-thorn is juſtly eſteem- 
ed the moſt valuable in this country, as 
it poſſeſſes, in a more eminent degree than 
any other plant common with us, the re- 
quiſite qualities of quickneſs of growth, 
ſtrength, pricklineſs, durability, and beau- 
ty. It will, therefore, be proper to make 


ſome remarks upon the method of training 
this valuable plant, before I take notice 
of any other. 


§ V. 


Of the moſt eligible Method of planting thorns. 


IT may, in general, be remarked, that 
a hedge of thorns which has been planted 
in the face of a ditch, thrives better than 
when planted in any other way ; and'that, 
on the contrary, this plant ſeldom thrives 


ſo ill, as when put upon the top of a bank 


faced 
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faced with ſtones. This laſt method, 
therefore, ought to be avoided as much 
as may be, and the firſt be prackiſed in all 

caſes where it can conveniently be done. 
Of thoſe who practiſe this method of 
planting a hedge, ſome plant only one 
row of thorns, while others prefer a double, 
and others even a triple row, placed at 
different heights in the face of the bank; 
putting the plants in each of theſe rows 
oppoſite to the interſtices of the other rows. 
But as either the double or triple rows 
are attended with the inconvenience of 
not eaſily admitting either the hand or 
tools to clean them after the firſt year, the 
fingle rew ought always to be preferred, 
except upon ſuch ſoils as are quite free of 
weeds : for, if weeds ſpring up, and are 
allowed to grow without moleftation, the 
hedge will be quickly choaked up with 
them, and ſtinted m its growth. Indeed, 
I am of opinion, that the ſingle row'is in 
all cafes the moſt eligible ; as it is not 

only more. eaſily cleaned, but likewife for 
the moſt part advances with greater vi- : 
gour, and becomes at laſt a ſtronger and 
a hetter fence than where more rows are 
C3 planted ; 
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planted; though theſe laſt have uſually a 
more promiſing appearance. for the firſt 
Year OT two. : [2 hs [vi 


§ VI. 


Of the Choice of a proper Soil for a Nurſery 
of White- Thorn for Hedges. 


WxrTERs on agriculture, in general, ad- 
viſe the farmer to be very careful to make 
choice of ſuch plants only as have been 
raiſed in a nurſery of a poor ſoil ; and al- 
ways to reject thoſe that have been reared 
in a richer ſoil, than that in which they 
are to be planted: © Becauſe,” ſay they, 
Ja plant which has been reared in a 
barren ſoil, has been inured from its in- 
fancy to live hardly, and will advance 
with a great degree of luxuriance, if it is 
planted in one that is better; whereas, a 
plant that has been nurſed in a fertile 
ſoil, and has ſuddenly ruſhed up to a 
great ſize, like an animal that has been 
pampered with high feeding, and ſwelled 
up with fat, will languiſh and pine away 
if tranſplanted to a more indifferent ſoil.” 

| It 
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It would be no difficult matter to ſhow 
the fallacy of this mode of reaſoning, 
and to point out many errors which have 
crept into all ſciences, from purſifing fuch 
fanciful analogies between objects in their 
Gu ture Io dieren as in th example. 
But as this would be, in ſome meaſure, 
foreign to my aim in this Eſſay, I ſhall 
content myſelf with/ obſerving, that it 
could ſeldom be attended with . con- 
ſequences than in the preſent caſe, be- 
cauſe it leads to a concluſion, directly the 
reverſe of what is warranted by expe- 
rience. For, I have found, from reiter- 
ated experiment, that a ſtrong and vi- 
gorous plant, which has grown up quickly, 
and arrived at a conſiderable magnitude 
in a very ſhort time, never fails to grow 
better after tranſplanting, than another 
of the ſame ſize that is older and more 
ſtinted in its growth, whether the ſoil in 
which they are planted be rich or poor ; 
ſo that inſtead of recommending : a poor 
hungry foil for a nurſery, I would, in all 
caſes, wiſh to ſet apart for this 9 
the richeſt and moſt fertile ſpot that could 
be found; and, in the choice of plants, 

1 would 
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would always prefer the youngeſt and 
moſt healthy to ſuch as were older, if of 
an equal ſize. I ſpeak here from expe- 
rience, and therefore do it without the 
ſmalleſt doubt or heſitation ; being cer- 
tain, that future obſervations will confirm 
the ve of theſe remarks. 


Dire#tions for managing the Plants while 
in the Nurſery. 


Ir has been hinted above, that if the 
plants have been ſo managed as to have 
their roots very much mulplied cloſe by 
the ſtem, it will tend greatly to make 
them proſper well, after they are tranſ- 
planted. But as this is a circumſtance 
of much greater importance than is in 
general apprehended, I ſhall beg leave to 
call the attention of the reader to it in a 
more particular manner. 

It was long imagined. that roots im- 
bibed nouriſhment from the earth through- 
out their whole length, as it was appre» 
hended that the watery juices penetrated 

the 
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the bark every where, which acted as a 
filtre, or very fine ſtrainer, and ſerved to 
prepare the ſap for ehtering into the finer 
veſſels of the plant. But the experiments 
of Du Hamel, Bonnet, and others; have 
now ſufficiently demonſtrated, that little 
or no moiſture is imbibed through the 
pores of the bark of roots; but that the 
Whole nouriſhment of the plant is abſorb- 
ed at the extremities only ot the ſmalleſt 
ramifications of the roots. Hence, theu, 
it follows, that the more numerous theſe 
{mall ramifications are, the more nume- 
rous will be the mouths of the plant, and 
the nouriſhment imbibed by them will 
be, in proportion, more abundant. But 
if a plant be allowed to remain undiſ- 
turbed for a conſiderable length of time 
in a good ſoil, its roots will be extended 
to a great diſtance around it, at the ex- 
tremities of which roots will be found al 
moſt all thoſe mouths that imbibeè the 
juices which nouriſh the plant; fo that 
when theſe extended roots are cut off near 
the ſtem, as muſt happen when the trees 
are to be tranſplanted, the greateſt part 
of the {mall fibres are cut away, and the 


roots 
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roots remain in a great meaſure deſtitute 


of mouths, which tends in a moſt power- 
ful manner to check the vegetation of the 
plant at that time, fo as to ſtint it in its 
growth, and to make it languiſn ever 
afterwards. 

But if, by a judicious management 
while in the nurfery, the roots had been 
prevented from extending to any conſi- 
derable diſtance, and had been forced to 
divide into numerous ramifications near 
the ſtem, fewer of theſe ſmall roots would 
have been cut off when it was tranſplant- 
ed, and the inconveniencies above enu- 
merated would have been, in a great mea- 
fure, obviated. | 

Many improving farmers ſeem to be 


ſufficiently aware of the good effects that 


reſult from this cauſe, and therefore are 
diſpoſed, on all occaſions, to prefer well- 


rooted plants (that is, plants that have 
many ſmall fibres at their roots) to ſuch 
as are barer of ſmall fibres. And as it 
often happens that plants which have 
been reared in a poor ſoil, by being un- 
able to penetrate it with eaſe, are com- 
PR to branch out into more numerous 

ramifications 
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ramifications near the ſtem, 'than thoſe 
that have grown upon a richer and eaſier- 
penetrated mould, theſe firſt, altho' poorer- 
and more ſtinted plants than the others, 
merely on account of their better- formed 
roots, are preferred to them; and often 
ſucceed as well, and ſometimes even bet- 
ter, than the others do. From which cir- 
cumſtance, ſome may imagine that the 
directions above given with regard to 
the choice of plants, is erroneous. But 
as it is poſſible to have the roots equally 
well formed, and the plants much more 
healthy, on a rich than on a poor ſoil, it 
behoves thoſe who with to rear hedges in 
the moſt eaſy and perfect manner, to at- 
tend to this circumſtance with the moſt 
careful circumſpection. 
As. ſome perſons imagine that the 
young thorns are greatly hurt by being 
tranſpianted in the nurſery, to prevent 
the neceſſity of doing that, they ſow the 
ſeeds at firſt in rows, in which they 
ſuffer them to ſtand till they are planted 
out for good. But this is an exceedingly 
improper practice: for, if a thorn is 
ſuffered to remain long where it is firſt 
| ſowed, 
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fowed, the tap-root deſcends to a great 
depth, without ſending out a fufficient 
number of lateral ſhoots near the furface ; 
ſo that when it is afterwards taken up 
to be planted in the hedge-row, it has 
few or no 1mall roots that can be raiſed 
with the plant, which ſubjects it, in a very 
high degree, to the inconveniencies above 
enumerated. | 

To obviate theſe inconveniencies in 
ſome meafure, it is always proper to tranſ- 
plant the thorns when young ; at which 
period, the roots ought to be ſhortened 
with a ſharp knife, which will force them 
to ſend out a number of ſmall ramifica- 
tions, in the fame manner as we ſee hap- 
pens with the branches of a tree When: 

theſe are lopped off. 
- The wſual method of ſowing thorns in 
a bed pretty thick, is as good a practice 
as can be followed, if the young thorns 
are tranſplanted from it in proper time. 
If the foil of the nurſery be ſufficiently 
rich, ſome of the ſtrongeſt plants ought 
to be drawn from it the firſt winter after 
{owing ; and the remainder ought only to 
be ſuffered to remain in the ſeed-bed one 


year 


- 
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year longer. For, if the young thorn 
ſhould be allowed to attain any conſider- 
able magnitude before this operation, the 
proportion of roots that it would then 
loſe, would be ſo very. great, as would en- 
danger the future health of the plant ; 
which will not be the caſe if the plants are 
very young. For which reaſon, this ne- 
oeſſary operation ought, on no account, to 
be deferred longer than till the ſecond 
winter after the plant appears above 
ground. | 
Nurſerymen, in general, tranſplant their 
thorns from the ſeed- bed at two years old, 
and plant them into rows about a foot or 
| fixteen inches from one another, and keep 
them clean ever afterwards by means of 
the hand-hoe. In conſequence of being 
thus tranſplanted, the roots 'are a little 
ſhortened, which is of ſome ſervice to 
them: ſo that tranſplanted quicks, if of 
the ſame age and vigour, will always be 
better plants than ſuch as have been al- 
lowed to remain in the ſeed-bed. But if 
theſe thorns remain above a year or two 
in the nurſery after they have been tranſ- 
planted, their roots extend to a great dif- 


tance ; 
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tance ; ſo that before they have attained 
the due ſize, they will be far beyond the 
proper limits; and, by intermixing with 
one another through the whole ſoil, they 
ſoon exhauſt it of all the nouriſhment'it 
contained, which ſtints them in their 
growth before they have attained the 
magnitude required. 
But, inftead of . at this 
ime in rows, only twelve or ſixteen inches 
apart from one another, as is ufually 
done, I would adviſe that the rows ſhould 
be five or fix, or, at the leaſt, four feet diſ- 
tance from one another, which will allow 
all the operations neceſſary for forming 
the roots to be properly performed; and 
the plants will be ſupplied with ſuch a- 
bundant nouriſhment, as to keep them al- 
ways in a ſtate of very vigorous vegetation. 
Nor will the frugal nurſeryman loſe 
any thing by allowing ſuch a diſtance 
between the rows as is here preſcribed: 
for, if the ground is in the high order 
that has been recommended, it will be in a 
condition to carry, between the rows, any 
ſort of garden- plant that he may incline, 
in almoſt as great abundance as if no 
thorns 
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\ thorns had been planted on it, The only 
caution neceſſary to be given in this caſe, 
is, to avoid ſowing any high-growing 
plant upon theſe intervals for the firſt year 
or two, leſt, they ſhould over-top the 
young thorns, and hurt their growth. If 
the ſoil is fit for carrying onions, that 
would be a very proper crop for the firſt" 
year: or, if this ſhall be thought impro- 
per, dwarf-peaſe may be ſowed in their 

| ſtead, or any other low-growing annual 
plant that may beſt ſuit the circumſtances 
or ſituation of the poſſeſſor. ; | 
But whatever crop may be put upon 
the ground the firſt year after the thorns 
are tranſplanted, it is neceſſary that it 
ſhould be, at all times, kept quite clear of 
weeds. In the ſucceeding winter, the 
earth between the rows ought to be dug 
over with the ſpade, taking care to go very 
cloſe to the rows, and to work with x very 
' ſharp-edged tool, the operator always tak- 
ing care to force his ſpade ſtraight down, 
with the back of the ſpade towards the 
thorns on each fide of the row, as cloſe to 
it as poſſible, ſo as to cut the greateſt part 
of the lateral roots as near the body of the 


plants 
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plants as may be, which will tend to 
make them branch out into ſtill more nu- 
merous ramifications. And if the ground 
be dug every winter afterwards, keeping at 
2 little greater diſtance from the plant at 
each fucceflive digging, the roots will be 
kept at all times ſo ſhort, and their rami- 
"fications will be ſo numerous near the 
ſtem, that when they ſhall be lifted to 
be put into the hedge, they will not fail 
to be provided with ſuch an abundance 
of mouths to imbibe nouriſhment with, 
as to be in no danger of ſuffering much by 
that operation. 

If the ſoil of the nurſery be ſaliciently 
rich, and if the thorns have been tranſ- 
planted while young, and early in winter, 
they will ruſh up chiefly in height, and 
ſend out but few lateral branches ; which 
is a thing much to be wiſhed for in a 
nurſery : therefore care ought to be taken, 
when they are firſt tranſplanted, not to 
bruiſe or injure the ſtem of the plant, nor, 
on almoſt any account, to cut it over, un- 
leſs the ſtem was before nirly and tinted. 
Neither ought the upright ſhoots to be in 
any caſe ſhortened while in the nurſery: 

_ 8 But 


AND FENCES. 33 


But to facilitate the operations between 
the rows, any ſtraggling fide-branches that 
may ſpring out, ought to be cut off by the 
knife or ſhears, at the beginning of winter. 
In every ſituation, it will be proper that 
the earth between the rows be ſtirred the 
firſt winter by the ſpade ; but if the nur- 
ſery is of great extent, it may be after- 
wards done by means of the plough, with 
the utmoſt facility. 
- The courſe of crops that would ſeem to 
be the moſt eligible, would be as follows: 
iſt year, Dwarf peaſe or onions. f 
2d, Early turnips, or colwart- plants, if 
there is a demand for them on the ſpot; 
and after theſe come off the ground, 
winter turnips. 


34, Early peaſe, and, as a ſecond crop, 


winter turnips. 


4th, And every ſucceeding year, early 
peaſe and turnips. 
The reaſon why I would adviſe peaſe 

ſo often, is, that this is a meliorating as 
well as a very profitable crop, and would 
be peculiarly proper in the preſent caſe; 
For as the young thorns would ſoon at- 
| tain a conſiderable height, they would 

Vol. I. D afford 
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afford much ſhelter to the ground, and 
bring the peaſe forward pretty early in 
the ſeaſon. And if a row were ſowed on 
each ſide of every row of thorns, at a foot 
or ſixteen inches from them, there would 
be ſufficient room to hoe the interval be- 
tween them and the thorns, ſo as to keep 
down the weeds with little trouble; and 
when the peaſe grew ſo high as to need 
ſupport, they could be laid towards the 
hedge, which would anſwer the purpoſe 
of ſtakes perfectly well, and admit of the 
peaſe being pulled with the utmoſt facility. 

If theſe peaſe are of the early ſort, and 
the ſoil and fituation favourable, they 
may be off the ground in ſufficient time 
to admit of rearing in perfection a crop 
of winter turnip upon the ſame ground. 
And as this plant ſerves to meliorate the 
ground more than moſt others, there is 
little doubt but the nurſery could, by this 
ſucceſſion of crops, be kept in very high 
order, for any length of time that could 
be neceſſary, with very little or no ma- 
nure at all. 

By this, or ſome ſimilar mode of ma- 
nagement, tlie nurſery will always afford 


t 
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its owner very profitable crops ; and the 
thorns will be reared to the utmoſt per- 
fection, and have their roots formed as 


properly as could, be deſired, at little ex- 


pence. But as it is impoſlible to pur- 
chaſe ſuch plants as theſe from an ordi- 
nary nurſery- garden, — and as the young 
thorns always ſuffer very much by being 
long kept out of the ground, not to men- 
tion the expence that would attend the 
tranſporting ſuch large plants from any 
conſiderable diſtance, it is of much con- 
ſequence for every improving farmer to 
rear plants fer himſelf; or, if he buys 
them at all from a nurſery, to take them 
when only one or two years old, and nurſe 
them afterwards for himſelf. 

The only thing that can make the plan 
here propoſed miſcarry, is the neglecting 
to make the nurſery rich enough before 


the thorns are planted in it; for I have 


frequemly obſerved, that Gentlemen. in 
the country, or farmers, who are at a diſ- 
tance from manures, err exceedingly in 
this reſpect: I therefore again repeat it, 
that it is of the utmoſt conſequence, on all 
occaſions, to have the nurſery as rich as 


D 2 poſſible. 
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poſſible. And, indeed, unleſs this be the 
caſe, he who ſhall attempt to rear thorns 
in the manner above deſcribed, will cer- 
tainly be a loſer ; and therefore had bet- 
ter not attempt it at all, than do it in an 
imperfect manner; for a poor ſoil could 
never produce to advantage the crops 
above enumerated. But if the ground is 
once put into proper tilth, -it may be con- 
tinued as a nurſery ever afterwards, at very 
little expence to the owner. b 
To put the ground into that high tilth, 

the year before you intend to turn it to a 
nurſery, give it a fallow in the beginning 
of ſummer, and a very full dreſſing of 
dung and lime, if it needs it, and take a 
crop of winter turnips. This will clean, 
enrich, and mellow the foil. If it has been 
in good order before, this will be ſufficient; 
but if the foil was naturally poor, it 
may be proper to repeat this ſame dreſſ- 
ing a ſecond-year, which will aſſuredly 
effect the purpoſe. Starve not yout plants 
at firſt; for, the richer your ſoil is at 
firſt, the more quickly and abundantly will 
it repay you. 
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8 VIII. 
Rules for chuſing the Plants. 


| Ip you wiſh to have a good fence, free of 
gaps, and of an equal degree of ſtrength 
throughout, pick your plants with great 
care, ſo as to have them all as nearly as 
poſſible of one ſize, and of an equal de- 
gree of healthineſs. But if you ſhould 
have occaſion for ſo many plants at one 
time, as makes it neceſſary for you to 
take them as you can find them, you had 
much better aſſort them into ſeveral lots 
of different ſizes, and plant each of theſe 
lots in a place by itſelf, than plant the 
whole promiſcuouſly; it being much 
better to have two incloſures fenced with 
hedges of different degrees of ſtrength 
throughout their whole extent, but equal 
in every part, than one which is in ſome 
places ſtronger than in others; becauſe, 
ſo long as any one part of it is weak, all 
the ſtronger places can be of no uſe as a 
fence: and if, with a view to remedy that 
evil, you plant your weak plants by the 
ſide of the ſtrongeſt, they are apt to be 
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overtopped by theſe, and ſtinted in their 
growth ; ſo that the hedge, in theſe places, 
continuing always weak, is liable to be 
broke down by cattle, hogs, &c. ; which 
occaſions thoſe unſightly and irremediable 
gaps that farmers ſo generally have reaſon 
to complain of. But if all the plants are 
at firſt quite equal, their firſt ſhoots will be 
nearly equal in yigour, and will continue to 
advance at the ſame rate, ſo as to form a 
hedge equally ſtrong in every part. 


IX. 


Of the proper Size of Plants. 


Ir the young thorns are of an equally 
healthy temperament, the vigour with 
which they advance will be nearly in 
Proportion to the ſize of the plant; fo 
that it is of great conſequence that theſe 
be not too. ſmall. The leaſt ſize of thorns 
that I think ſhould ever be planted out, 
if the plants can be got, ſhould be ſuch 
as are about the higneſs of a man's little 
finger ; but they will be better if about the 
ſize of the thumb. If the plants are > reared 


in 
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in a very rich nurſery till they are of this 
ſize, and have had the earth carefully 
dug about them each year, ſo as to make 
them have their roots very much multi- 
plied cloſe by the ſtem, and be planted 
in a good ſoil in the manner after men- 
tioned, few perſons have any comprehen- 
ſion of the degree of vigour - with which 
they will advance. In ſuch a caſe, the 
farmer may reaſonably expect that the 
ſhoots of the firſt year will be at a me- 
dium between three and four feet in 
length, and ſome of them conſiderably 
beyond that. It would be difficult to 
rear plants in a narſery to a larger ſize 
than thoſe above mentioned: and although 
they may be ſometimes got of a larger 
ſize, by grubbing up a hedge which it 
is neceſſary to remove; yet, as in this 
caſe the roots have been allowed to ex- 
tend to a greater diſtance when growing, 
there is a neceſſity of cutting off many of 
the roots at raiſing them, ſo as to leave 
but few fibres adhering to the plan; tit is 
not to be expected that they will advance 
ſo faſt as plants of a ſmaller ſize, which 
have had their roots properly formed by 
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a' judicious management in the nurſery ; 
yet plants of this kind ought not to be 
rejected, as I have ſometimes ſeen them 
ſend out ſhoots of very great ſtrength and 
vigour. 


F K. 
tube proper Seaſon for planting theſe. 


As the ſtrength and future healthineſs 
of a hedge in great meaſure depend up- 
on the vigour of the ſhoots it makes the 
firſt year, too much care cannot be taken 
to guard againſt every circumſtance that 
may tend to retard its progreſs at that pe- 
riod. - On this account, it- is of very great 
conſequence to have every hedge planted 
as early in winter as poſſible: for I have 
found by long experience, that if one 
part of a hedge has been planted early in 
winter, and another part of it in the 
months of March or April, when the 
buds begin to ſwell, all other circum- 
ſtances being equal, the ſhoots of the firſt 
year, from that part which has been firſt 
planted; have always becn nearly double 
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the ſize of thoſe of the other part, and 
continue ever afterwards to be more 
healthy and vigorous in every reſpect; 
which is a circumſtance that few who have 
not experienced it, would naturally have 
expected. If the Spring be not very back- 
ward, thorns ſhould ſeldom be planted 
after the beginning of February ; and, in 
the moſt backward ſeaſons that we ever 
experience, none ſhould ever be planted - 
after the beginning of March, if it can 
poſſibly be avoided. It is a good method, 
in general, for thoſe who have a great 
deal of work of this kind to perform, to 
begin to plant early in Autumn; taking 
only ſo much earth from the ditch at that 
time, as is neceflary to cover the roots of 
the plants ſufficiently; and running along 
the whole in this manner as quickly as 
poſſible, ſo as to have the quicks all plant- 
ed early in Winter; after which the ditches 
may be finiſhed, without any loſs, in the 
Spring. But, even in this caſe, the whole 
ought to be finiſhed in the month of 
March, otherwiſe the young ſhoots will 


be much injured by the diſturbance 277 
will meet with. 
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& XI. 
Of Trimming before Planting. 


As the vigour of the firſt fhoots of a 
hedge likewiſe in a great meaſure depends 
upon the proper trimming of the young 
thorns before planting, I ſhall make a 
few obſervations on that head. 

Every tree when it is tranſplanted, loſes 
a part of its roots, and is on this account 
unable to abſord ſo much nouriſhment as 
would be neceſſary to make it puſh out 
ſhoots with an equal degree of vigour, as 
if it had not been removed: it therefore 
becomes neceſiary to lop off ſome part of 
the top of every tree when tranſplanted, 
that the remaining roots may be able to 
abſorb abundant nouriſhment for thoſe 
branches that we leave behind. If the 
plant is old, the proportion of roots that 
it loſes by being tranſplanted, is always 
greater than when it is young: but, in 
every caſe, it is neceſſary to lop off ſome 
part of the top of the plant, otherwiſe 
| there 
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there is great danger that it will then re- 
ceive a check in its growth, and become 
ſtinted; which is a diſeaſe that hardly 
admits of a cure, but by amputation. To 
prevent this dangerous diſeaſe in an hedge, 
it is always proper, at the time of plant- 
ing, to cut off the top of the quick en- 
tirely ; which never fails to make it ſend 
out ſhoots the firſt year, of a more than 
ordinary Aae of vigour. This ampu- 
tation ought always to be performed by 
a ſharp tool, that the wound may be as 
clean as poſſible; and when the hedge 
is to be planted on the face of a bank, it 
ought to be made about twelve inches 
above the root. Although this operation 
is not ſo indiſpenſibly neceſſary on young 
plants as on thoſe that are older, yet it 
is always of uſe, and ought never to be 
omitted. 

Gardeners too often neglect this moſt 
neceſſary operation, and almoſt as univer- 
ſally prune the roots too much. If the 
plants have not been brought from a diſ- 
tance, or long kept out of the ground, 
it is only neceſſary to cut off the points 
of ſuch roots as have been lacerated in 
taking up the plants; leaving as many 
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ſmall roots as poſſible, if they are ſound. 
If, indeed, they have been ſo long expoſed 
to the weather, ſo as to have ſome part 
of the ſmalleſt fibres killed, it will not be 
improper to cut away theſe dead fibres; 
but it is in general the ſafeſt plan, to prune 
the roots but very little before planting. + 


1 
- Direions for the Manner of Planting. 


Tur proper method of planting this 
kind of hedge is, firſt to turn up a little 
of the earth from the place where the 
ditch is to be made, and lay it upon the 
bank reverſed, ſo as to form a bed for 
the plant about two inches thick above 
the ſolid ground. Upon this the thorns 
ſhould be laid nearly in a horizontal di- 
rection, but inclining a little upward in 
the point, and having the ends of the 
ſtems juſt equal with the face of the bank, 


or projecting beyond it very little, not 


more than half an inch. By this means, 
every plant will fend out only one or two 
ſhoots, 
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ſhoots, which will be the more vigorous, 
as there are ſo few of them. But if any 
of the plants ſhould ſend out a greater 
number of ſhoots, it will be proper to 
prune away all theſe ſupernumeraries the 
firſt winter after planting, cutting them 
+ with a knife cloſe by the ſtem from which 
they ſpring : for it is the largeneſs of theſe 
original ſtamina of the hedge that will 
afterwards conſtitute its ſtrength, and not 
the number of ſmall ramifications, as is 
too generally imagined. But if the ſhoots 
are numerous, they never acquire ſuch a 
degree of ſtrength as when there are fewer 
of them. | 

The. plants being thus regularly laid, 
ſhould have their roots immediately co- 
vered with the beſt mould taken. from the 
ſurface of the ditch; and the workmen 
ſhould take care to keep that good mould 
well back upon the bank, and rather be- 
hind the roots, leaving the breaſt of the 
bank to be made up by the leſs fertile 
earth taken from the bottain df the ditch. 
By this means the roots will have all the 
good earth about them, in which they 
will ſpread with freedom, and draw from 
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it abundant nouriſhment; and the bad 
earth which forms the breaſt of the bank, 
will produce much fewer weeds there, 
than the, good earth would have done if 
it had been kept near the ſurface. You 
will now likewiſe perceive the reaſon for 
cutting the plants at ſuch a diſtance above 
the roots (Y XI.) vis. that you may be 


thus allowed to put the roots among the 


good mould, and ſtill leave room for a 
breaſt-work of bad earth of a ſufficient 
thickneſs ; whereas if they had been cut 
ſhorter than is theee mentioned, you would 
not only have been deprived of this con- 
veniency, but would alſo have been ob- 
lized to plant the roots fo near to the breaſt 
of the ditch, as to expoſe them very much 
to the droughts of Summer, which would 
greatly retard their growth ; for no plant 
delights more in a moderate degree of moi- 
ſture than the white thorn ; which is pro- 


bably one reaſon why it thrives better in 


this method of planting than any other, 
and advances much faſter in rainy ſea- 
ſons, or in wet climates, than in ſuch as 


are drier. If the foil in which they are 


planted is poor, I would adviſe to mix 
ſe me 
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ſome well-made dung * with the earth 
that covers the roots of the thorns, which 
would greatly promote their growth, and 
be attended with very little expence ; as 
the quantity neceſſary could be but very 
ſmall +. | 

S XIII. 


* T have met with many Gentlemen, who are firmly 
perſuaded, that dung, of every kind, is hurtful to hedges 


and many other plants. It is much to be regretted, . 


that mankind ſhould adopt any kind of theory with ſo 
little reſerve, as to ſhut their eyes againſt the plaineſt 
dictates of experience. I will not here attempt to un- 


deceive thoſe who may have adopted this opinion, by 


any kind of reaſoning, which, in matters of this ſort, 
is always in danger of being fallacious : but leave the 
deciſion of the matter to their own. experience and ob- 


ſervation; not doubting but that they will find, that 


if there are any plants which are not forwarded in their 
growth, by the judicious application of dung to the 
ſoil in which they are reared, the number is extremely 
ſmall, and that the hawthorn is not one of theſe. 

+ It will hardly be neceſſary here to remark, that 
the hedge ought to be carefully kept clear of weeds 
for ſeveral years; and that it ought likewiſe to be pre- 
ſerved from being broke down by cattle, by means of 
any kind of dead fence that may beſt ſuit the circum- 
{tance of the farmer to rear. A nobleman in Scotland, 
who is eminently diſtinguiſhed by his attention to agri- 
culture, and the many improvements that he hath made 
in that art, has lately contrived to effect both theſe pur- 

| poſes 
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Directions for the Manner of Planting in 4 
very expoſed Situation. 


Trosz who live in an open unculti- 
vated country, have many difficulties to 
encounter, which others, who inhabit more 
warm and ſheltered regions never experi- 
ence; and among theſe difficulties may 
be reckoned, that of hardly getting hedges 
to grow, with facility. For, where a young 
hedge is much expoſed to violent and con- 
tinued guſts of wind, no art will ever 
make it riſe with ſo much freedom, or 
grow with ſuch luxuriance, as it would do 


in a more {heltered ſituation and favour- 
able expoſure. 
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poſes at once, by facing with tones the ditch in which 
the hedge is planted, making a ſmall. ſquare hole for 
each thorn-plant, and cutting the ſtems of a ſufficient 
length, fo as to permit them to come quite through 
the dike; in which ſituation they advance as well as if 
no facing of ſtone had been there. In this way of 
planting, great care ought to be taken to reje& bad 
plants, as it is more difficult to ſupply deficieucies after- 
wards, than in the common way; large plants are here 
alſo more eſſentially neceſſary, than in the ordinary 
mode of planting hedges. 


But 


— ut me 
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But although it is impoſſible to rear 

hedges, in this ſituation, to equal perfec- 
tion as in the others; yet they may be rear- 
ed even there, with a little attention and 
pains, ſo as to become very fine fences. 
If it is adviſeable, in other caſes, to plant 
the hedges upon the face of a bank,” it be- 
comes abſolutely neceſſary, in ſuch an ex- 
poſed fituation, as that I have now de- 
ſeribed: For the bank, by breaking the force 
of the wind, ſcreens the young hedge from 
the violence of the blaſt, and allows it to 
advance for ſome time, at firſt, with much 
greater luxuriance than it otherwiſe could 
have done. | 

But as it may be expected ſoon to grow 
as high as the bank, it behoves the pro- 
vident huſbandman to prepare for that 
event, and guard, with a wiſe forecaſt, 
againſt the inconvenience that may be ex- 
pected to ariſe from that circumſtance. 

With this view, it will be proper for 
him, inſtead of making a fingle ditch, and 
planting one hedge, to raiſe a pretty high 
bank, with a ditch on each fide of it, and 
a hedge on each face of the bank ; in 
which fituation, the bank will equally 

Yor; 1, E ſhelter 
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ſhelter each of the two hedges, while 
they are lower than it; and when they, 
at length, become higher than the bank, 
the one hedge will, in a manner, afford 
ſhelter to lthe other, ſo as to enable them 

1 advance with much greater luxuriance 

? than either of them would have done 

ſingly. 

To effectuate this ſtill more perfectly, 
let a row of ſervice- trees be planted along 
the top of the bank, at the diſtance of 
eighteen inches from each other, with a 
plant of eglantine between each two ſer- 

| vices. This plant will advance, in ſome 

degree, even in ſuch an expoſed ſituation ; 
and, by its numerous ſhoots, covered with 
large leaves, will effectually ſcreen the 
hedge on each fide of it ; which, in its 
turn, will receive ſome ſupport and ſhel- 
ter from them, ſo that they will be en- 
abled to advance altogether, and form, in 
time, a cloſe, ſtrong, and beautiful fence. 

The ſervice is a tree but little known in 
Scotland, although it is one of thoſe that 
ought, perhaps, to be often cultivated there 
in preference to any other tree whatever, 
as it is more hardy, and, in an expoſed 

| ſituation, 
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ſituation, affords more ſhelter to other 
« plants, than almoſt any other tree I know : 
For it ſends out a great many ſtrong 
branches from the under part of the ſtem, 
which, in time, aſſume an upright direc- 
tion, and continue to advance with vi- 
gour, and carry many leaves to the very 
bottom almoſt as long as the tree exiſts ; 
ſo that if it is not pruned, it riſes a large 
cloſe buſh, till it attains the height of a 
foreſt- tree. 

It is of the ſame genus with the rawn- 
tree —and has a great reſemblance to it, 
both in flower and fruit; its branches are 
more waving and pliant—its leaves undi- 
vided—broad, and round, ſomewhat re- 
ſembling the elm, but white and mealy on 
the 'under fide. It deſerves to be better 
known than it is at preſent. 


XIV. 
O the Uſe of the Eglantine in Fencing. 


ALTHOUGH the hawthorn makes a very 
fine fence when planted alone, yet it is 
rather improved by having ſome plants 
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of ſweet-brier /eglantine) intermixed with 


it. For, although this plant is ſo weak 
and ſtraggling, as never to make a fence 
ſtrong enough. by itſelf ; yet, as it ad- 
vances with ſuch prodigious rapidity, and 
is ſo entirely covered with prickles; it 
ſerves admirably well for intermixing with 
other ſtronger plants, for the purpoſe. of 
thickening a hedge ; ; and, as the plants 
can be reared at a very trifling expence, I 
think they may, on many occaſions, be 
employed with great propriety, _ 

If you employ nothing elſe than haw- 


| thorns, they ſhould be planted about ſeven. 


or eight inches apart. But your hedge. 
will be more quickly reared, and at a 


more moderate expence, if they are plant- 


ed at twelve inches apart, with a plant 
of eglantine between every two thorns. ; 
But the eglantine ſhould be planted out 


when very young ; for, if the plants were 


large and ſtrongly rooted, the ſhoots would 
be fo luxuriant as to be in ſome danger 
of overtopping the thorns, and choaking 
them. Plants of one year's, growth, if vi- 
gorous, are of the proper ſize for this pur- 

poſę 
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poſe; and theſe will require no lopping 
before they are planted. 


I find the eglantine may be uſefully 


employed in fencing in another way. Feal 
dikes are in danger of being rubbed down 
by cattle. To prevent this inconvenience, 
I find nothing anſwers better than to plant 
a row of eglantine plants in the dike on 
each fide, about two feet and a half from 
the bottom. Theſe grow there very vigo- 
rouſly, ſome of the twigs decline down- 
wards, and others riſe upwards, while 
others ſtart out horizoptally ; and as theſe 
are all covered with- very ſharp prickles, 
all kinds of cattle avoid coming near them, 
ſo that they become a great preſerva- 
tive for the dike. As the plants grow old, 
there is danger that they fall downwards; 
but, with a little attention, the ſecond or 


third year after planting, by twiſting the 


tops of the talleſt plants on each ſide of 
the dike through one another above the 
top of the dike, this inconvenience may 
be obviated. Or, when they begin to turn 
naked below, and unſightly, they may be 
cut over, which will make them ſhoot out 
afreſh, with renewed vigour. 
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XV. 


Of the neceſſary Attention to the H. dge, the 
firſt Year after planting. 


It will be neceſſary to examine the 
hedge with care, the firſt winter after 
planting, and if there are any plants 
either ſtinted or dead, they thould be taken 
out, and their places immediately ſup- 
plied by others, more vigorous, if poſſi- 
ble, than thoſe that were planted the year 
before. For this purpoſe, every good huſ- 
bandman ſhould take care to reſerve a few 
of the fineſt plants that he can pick out, 
and of the freeſt-ſhooting kinds of thorn, 
(for there 1s a very great difterence in this 
reſpect) which thould be kept in the 
richeſt part of the nurſery, and have the 
earth dug about them during the ſum- 
mer- ſeaſon with the greateſt care, that 
their roots may be numerous, and well 
formed. If he has taken this precaution, 
and is at pains to open the bank with a 
ſpade, ſo as to allow the roots to be pro- 
perly placed, and lifts them fram the 
nurſery with due care, covering them im- 

mediately 
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mediately after planting with the richeſt 
earth that can be got, which ought to be 
farther meliorated by a little well-rotted 
dung, and cuts off the whole of the top at 
the time of planting ; they will, in all pro- 
bability, make ſuch ſhoots next year, as to 
be at once out of all danger of being 
choaked by the others. But if this ſmall | 
degree of care had been neglected, or even 
deferred till another 3 it would then 
have been too late; and the hedge muſt 
have remained, for ever afterwards, full 
of incurable gaps, that might have been 
effectually prevented by this well- timed 
attention. 


6 XVI. 
Directions for Clipping and Pruning Hedges. 


NorTHiNG can be more prejudicial to a 
young hedge than an injudicious appli- 
cation of the ſciſſars; and although it be 
extremely common to clip the top of a 
hedge, for a few years at firſt, even where 
it is to be diſcontinued ever afterwards, 
yet it would hardly be poſſible to cont 

E 4 trive 
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triye a practice that would be more pre- 

judicial to it than this is. 
The chief properties that conſtitute the 
excellence of a hedge, are ſtrength and 
cloſeneſs, Now, a hedge can be made 
ſtrong by nothing elſe, than the vigour 
and fize of the principal ſtems of which 
it is compoſed. But it is evident, that, 
by cutting the tops of all the radical 
ſhoots, each of them is forced to ſend 
out a great many ſmaller ones, as in a 
pollard-tree; and each of theſe ſmall 
ſtems being cut again and again, are 
divided into ſtill ſmaller and more nu- 
merous ramifications, till their number 
is increaſed to ſuch a degree, and their 
ſize, of conſequence, ſo much diminiſh- 
ed, that the hedge may be ſaid to conſiſt 
entirely of an infinite number of ſmall 
twigs cloſely interwoven with one an- 
other, which have not ſufficient ſtrength 
to make any conſiderable reſiſtance to a 
furious bull, or other ſtrong animal, who 
will eaſily break through any part of ſuch 
a hedge that he may chance to attack, 
however cloſe it may appear to be. But if, 
inſtead of being cut on the top, the thorn 
| | "00 
ct | SN 
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be allowed to advance upwards without 
any interruption, its-ſtem, like that of. 
any other tree, will continue to increaſe 
in fize and ſtrength, and, in a ſhort time, 
become ſo large as to be able to reſiſt the 
whole force of any animal that we may 
have occaſion to fear. They even, in time, 
become ſo large, as to occupy almoſt the 
whole ſpace that was originally left be- 
tween the plants, ſo as to form a ſolid 
yegetable wall (if I may uſe that expreſ- 
ſion) which it is almoſt impoſſible for any 
force to overturn. It is therefore obvious, 
that cutting the top of a hedge when 
young, tends greatly to diminiſh the 
ſtrength of it. ; 

It will, perhaps, be a more difficult 
talk to convince the Reader, that this 
practice likewiſe tends to diminiſh the 
thickneſs of the hedge ; although I flatter 
myſelf that I ſhall be able to demonſtrate 
this as clearly as the other. 
| When the principal ſtem of any tree is 
cut over, the ſap that would have gone to 
increaſe the ſize of its top, being ſtopt in 
its aſcent, forces out a great many ſhoots 
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all round the ſtem, immediately below the 
place where it has been cut over. | 
And when this is the caſe with a hedge, 
the number of ſhoots that are crowded 
together, draw the, ſap ſo powerfully to 
that place, and occafion ſuch a deep ſhade 
below it, that all the horizontal fhoots 
which had ſprung out from the ſtem, near 
the roots, being deprived of their nou- 
riſhment, and the influences of the air, 
are checked in their growth, and in a 
ſhort time totally periſh, leaving the ſtem 
at the root quite naked and bare“. And 
as 


* As thoſe who have not paid much attention to the 
growth of trees, may, perhaps, be at a loſs to compre- 
hend the ſull force of the argument made uſe of, I 
ſhall here ſubjoin a few obſervations, tending to illuſtrate 
it more clear] y. 

The principal uſe of the branches of a tree, is, to 
pump up the ſap from the roots, and diſtribute it pro- 
perly through the whole plant, ſo that the health of 
the tree, and form of the trunk, in a great meaſure, 
depend upon the proper arrangement of theſe. 
Every branch carries off from the ſtem a part of the 
nouriſhment chat is imbibed by the roots; and although, 
in its paſſage, it ſerves to augment the ſize of that part 
of the ſtem that is below it, yet the parts that are above 
it, receive ,ao addition from the ſap that is pumped up 


by 


+ 
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as there are from that period no branches 
ſpringing immediately from the under- 
part of the ſtem, to detain the ſap in its 
paſſage, 


by this branch; ſo that if ſome branches are allowed 
to remain upon the ſtem near the root, and others at 
regular diſtances above one another, tp the top, the 
under-part of the ſtem will be of a conſiderable ſize, 
and it will taper gradually upwards, ſo as to ſtand ex- 
tremely firm and ſecure. But if all the branches are at 
once lopped away from the ſtem, and it is allowed to 
remain naked to a conſiderable height,“ it continues 
nearly of the ſame ſize from the root to the part where 
the branches begin to ſet out; and being thus ſo long 
and ſlender, it is not of a ſufficient ſtrength to ſupport 
the top, ſo as to be, in many caſes, bent down towards the 
ground, and continue to grow in a diſtorted and lan- 
guiſhing condition. This is more particularly obſerv- 
able in the broad-leaved Scots elm, and the freeſt- 
ſhooting pear-trees, than in any other ſpecies of trees 
that I know: But the ſame phenomenon is obſervable 
in all trees, in a ſmaller or greater degree, according to 
the vigour or pliability of their ſhoots. 

But as the ſap always more naturally aſcends in an 
upright than in a lateral direction, if, by any means, 
ſeveral ſtrong ſhoots are made to ſpring from any part 
of the ſtem, theſe aſſume an upright direction, and 
continue to draw away a great deal of nouriſhment to 
themſelves ; ſo that the weaker horizontal ſhoots be- 
low them, not being able to attract to themſelves a 
ſufficient quantity of ſap, they begin to languiſh, till, 
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paſſage, and make that part of it increafe 
in ſize, it there continues ſmall and weakly; 
while the top, continuing to advance with 
lnxuriance, becomes ſo large and weighty 
as to be with difficulty ſupported by theſe 
ſmall naked ſhanks, which gradually be- N 
come barer and barer every year. But every 
one knows, that if the bottom of a hedge 
be open, it is of very little conſequence 
whether it be cloſe above or not: And 1 
leave it to be determined by experience, 
whether this is not, in general, the condi- 
tion of hedges which dave been clipped 
in the top when young, eſpecially in thoſe 


caſes where the hedge has made vigorous 
at length, more and more weakened by the ſhade and 
dripping of the branches above them, they gradually 
fall away. Having thus, for a time, helped to in- 
creaſe the ſize of the under-part of the ſtem, ſo as to 
enable it properly to ſupport its top, Nature gradually 
frees herſelf from theſe uſelęſs branches: and, by their 
gradual decay, the ſtem is left of that delicate taper 
form which is beſt adapted both for ſtrength and beauty. 
'This is the regular proceſs of Nature, if left to herſelf, 
It ought to be the ſtudy of man to improve upon the 
hints that ſhe affords him, and to dire& her operations 


ſo as that they may beſt concur with him in procivting 
his deſign, 


ſhoots 
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ſhoots. the firſt year. And if it ſhall be 


found, that this is, in general, the caſe, we 
muſt conclude, that the practice here re- 
prehended, tends to make the hedge thin- 
ner, as well as weaker, than it would have 
been, if that operation had been entirely 
omitted. 

But if an hedge is allowed to advance 
in height, without being cut in the top, 
the ſmall. branches that ſpring out. near 
the root, not being ſtarved by the extraor- 
dinary ſuction, or ſuffocated by the ſhade. 
of too luxuriant branches above them, 
continue to live, and detain a part of the 

p; ſo as to make the under part of the 
em ſtill continue to increaſe in ſize and 
ſtrength, and be well able to ſupport the 
ſmall top that it thus acquires. And if 
the moſt luxuriant ſide-branches that may 
ſpring out above, are, from time to time, 
pruned away, ſo as not to be allowed to 
overſhade thoſe that may be below, theſe 
laſt will continue to grow, as long as the 
hedge exiſts. And as, by this manage- 
ment, there will be but few ſide-branches 
of any confiderable ſize, the principal 
ſtems will advance with very great vi- 
| gour, 
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gour, gradually tapering from the root 
upwards. 1 
J cannot be too particular in adviſing 
the huſbandman to beſtow his attention 
, chiefly to the proper formation of the up- 
right ſtems of the hedge ; becauſe upon 
this the whole future ſtrength of the 
hedge muſt entirely depend : and if theſe 
are once rightly formed, it will be ah eaſy 
matter to give it every quality that we 
could wiſh for in a hedge. For, if theſe 
ſtrong ſtems ſhould be even entirely de- 
ſtitute of ſmall branches, abundance of 
them may be made to puſh out whenever 
it ſhall be thought neceſſary, by only 
making a {light wound in the naked ſtem, 
wherever you deſire that young branche 
ſhould appear : For, below every ſu 
wound, a number of {mall ſhoots will 
ſpring forth the enſuing ſeaſon ; the points 
of which being cut off, a ſtill greater num- 
ber of ſmall twigs will be ſent out, which, 
by being frequently cut, will, in a ſhort 
time, form a covering as cloſe as could be 
deſired. 
The truth of this reaſoning I myſelf 
experienced at a very early period of my 


; life : 
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life: For, having then had occaſion to 
dreſs a garden that was ſurrounded by an 
old N which had always been allowed 
to grow as Nature prompted, never ſeem- 
ingly having been touched either by knife 
or ſciffars, J found the branches ſtrag- 
gling very far on every fide, all of which 
I cauſed to be cut off quite cloſe by the 
upright ſtems, which then were left en- 
tirely naked, and appeared hke as many 
may-poles placed beſide one another. But 
by cutting a good many flight notches 
all along theſe ſtems at the diſtance of a 
few inches from one another, they were 
in one year entirely covered with young 
ſhoots ; which ſmall branches by being cut 
once or twice in one ſeaſon, put out ſuch 
a number of ſmaller ramifications, as in a 
ſhort time formed a covering ſo very cloſe 
that it was hardly poſſible to ſee an object 
through it in any part. Nor did I ever 
in my life ſee a hedge, that either for 
ſtrength or beauty could be compared 
with this one. Many of the ſtems were 
ſix or eight inches in diameter; and 
they grew ſo cloſe to one another, that no 
1 animal 
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animal larger than a ſmall:bird could _ | 
ſibly have penetrated it. 

From theſe obſervations, I hope, it will 
appear evident, that if we wiſh to have 
à good hedge, either in reſpect of ſtrength 
or cloſeneſs, it is of importance never to 
ſhorten the top-ſhoots, at leaſt while it is 
young: but it is always of uſe to prune 
the nales, cutting off all the lateral ſhoots 
with the ſciſfars quite cloſe to the upright 
ſtems, after the firſt year's growth. And 
if, after the growth of ae ſecond year, 
it ſhould happen that too many ſhoots 
have ſprung out at the top of the firſt 
year's ſhoots (which very frequently is 
the caſe) theſe ſupernumeraries thould be 
cautiouſly pruned away with a knife; 
taking out all the ſtrong upright-growing 
branches, excepting one for a ſtem; be- 
Ang always particularly careful to cut 
them away quite cloſe to the ſtem from 
which they ſpring: For if this caution 
were neglected, a greater number of 
ſhoots would ſpring out from the wound, 
and the malady be increaſed rather than 
diminiſhed. 

If 


* 
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If theſe circumſtances, are attended to, 
the hedge will need no. other care ever af- 


terwards, but to be defended from cattle, 


kept free of weeds, and clipped in the 
ſides once a year for ſome time; being 


always careful, at each chipping, to go as 


cloſe to the laſt as can be eaſily done, eſ- 
pecially towards the upper parts of the 
hedge, but as you'approach the bottom, the 
ſhoots ſhould be gradually allowed to re- 
main a little longer, ſo as to make the 
ſide of the hedge to ſlope a little inwards 
above, Which gives to the under twigs a 
freſhneſs they could not otherwiſe be made 
to attain. But in a particular manner, 
be attentrve, the firſt time you perform 
this operation, to clip it as near to the 


upright ſtem as poſtible : for, as theſe_ 


ſide- branches muſt always extend a little 
farther at every cutting, if this caution is 
not obſerved, theſe lateral thanks will in 
time become naked; and the interval be- 
tween the ribs (as the upright ſhoots may 
properly be called) and the reticular te- 
gument (or ſkin) that covers the ſurface, 
would be too great, and form a very diſa- 
greeble void. | 
Vo. I. F If 
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If theſe rules are obſerved for a few 
years, the hedge, while it advances in 
height, will become as cloſe in the ſides as 
could be wiſhed for. And although the 
clipping of the ſides ſhould be diſcontinued 
after a few years, it will be in no danger 
of running into great diſorder; for as the 
vigour of the fide-ſhoots will have been 
much diminiſhed by having been ſo fre- 
quently divided, none of them wall after- 
wards advance to ſuch a diſtance as to de- 
form or hurt the hedge: ſo that this ope- 
ration may be diſcontinued, unleſs where 
very great neatneſs is required. 


& XVII. 


How to recover a Hedge, after it has been 
flinted in-its growth. 


Bur if, from the poorneſs of the ſoil in 
which your hedge is planted, or from any 
other cauſe, it ſhould happen that after 
a few years the hedge becomes ſickly, 
and the plants turn poor and ſtinted in 
appearance, the eaſieſt and only effectual 
remedy for that diſeaſe, is to cut the ſtems 

of 
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of the plants clean over at the height of 
an inch or two above the ground; after 
which, they will ſend forth much ſtronger 


ſhoots than they ever would have done 


without this operation. And if the hedge 
be kept free of weeds, and trained after- 
wards in the manner above deſcribed, 
and protected, it will in moſt caſes be re- 
covered, and rendered freſh and vigorous. 

This amputation ought to be performed 
in Autumn, or the beginning of Winter : 
and in the Spring, when the young buds 
begin to ſhow themſelves, the ſtumps 
ought to be examined with care, and all 
the buds be rubbed off, excepting one 
or two of the ſtrongeſt and beſt placed, 
which ſhould be left for a ſtem. For if 
the numerous buds.that ſpring forth round 
the ſtem are allowed to grow up undiſ- 
turbed, they will become in a few years 


as weak and ſtinted as before; and the 


hedge will never afterwards be able to 
attain any conſiderable height, ſtrength, or 
healthfulneſs.—I have ſeen many, hedges 
that have been repeatedly cut over, totally 
ruined by not having attended to this cir- 
cumſtance in proper time. | 
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If the ground for ſixteen or twenty feet 
on each ſide of the hedge, be fallowed at 
the. time that this operation 4s performed, 
and get a thorough dreſſing with rich ma- 
nures, and be kept in high order for ſome 

years afterwards, by good culture and me- 

liorating crops, the hedge will proſper 
much better than if this had been omitted ; 
| eſpecially if it has been planted on the le- 


vel ground, or on the bank of a ſhallow 
ditch. | 


& XVIII. 


Of recovering old open Hedges, by Plaſhing. 


IT ſometimes happens, that a hedge 
may have been long neglected, and be in 
general in a healthy ſtate, but full of gaps 
and openings, or ſo thin and ſtraggling 
as to form but a very imperfect fort of 
fence. On theſe occaſions it is in- vain 
to hepe to All up the gaps by planting 
young quicks, for theſe would always be 
outgrown, choaked, and ſtarved by the 
old plants; nor could it be recoyered'by 
cutting clear over by the roots, as the 
OY ; gaps 
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gaps would ſtill continue where they for- 
merly were, The only methods that I 
know of rendering this a fence, are, either 
to mend up the gaps with dead wood, or 
to. plaſh the hedge : which laſt operation is 
always the moſt eligible, where the gaps are 
not too large to admit of being cured by 
this means. 

The operation I here call plaſhing, 
may be defined, a wattling made of living 
x00 ',” To form this, ſome ſtems are fu ſt 
ſelected, to be left as ſtakes at proper diſ- 
tances, the tops of which are all cut over 
at the height of four feet from the root. 
'The ſtraggling fide-branches of the other 
parts of the hedge, are alſo lopped away. 
Several of the remaining plants are then 
cut over cloſe by the ground, at conve- 
nient diſtances ; and the remaining plants 
are cut perhaps half-through, ſo as to per- 
mit them to be bent to one fide. They 
are then bent down almoſt to a horizontal 
poſition, and interwoven with the upright 
ſtakes, ſo as to retain them in that poſition. 
Care ought to be taken that theſe be laid 
very low, at thoſe places where there were 
formerly gaps; which ought to be far- 
f F 3 ther 
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ther ſtrengthened by ſome dead ſtakes, or 
truncheons of willows, which will fre- 
quently take root in this caſe, and con- 
tinue to live. And ſometimes a plant of 
eglantine will be able to overcome the dif- 
ficulties it there meets with, ſtrike root, 
and grow up, ſo as to ſtrengthen the hedge 
in a moſt effectual manner. 
The operator begins at one end of the 
the field, and proceeds regularly forward, 
bending all the ſtems in one direction, ſo 
as that the points riſe above the roots of 
the others, till the whole wattling is com- 
pleted to the ſame height as the uprights; 
after which it aſſumes an appearance ſome- 
what reſembling that which is repreſented 
in Fig. 5. | 
An expert operator will perform this 
work with much greater expedition than 
ene who has not ſeen it done could eafily 
imagine. And as all the diagonal wattlings 
continue to live, and ſend out ſhoots from 
many parts of their ſtems; and as the up- 
right ſhoots that riſe from the ſtumps 
of thoſe plants that have been cut over, 
quickly ruſh up through the whole hedge, 
theſe ſerve to unite the whole into one 
entire 
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entire maſs, that forms a rer Cue 
and beautiful fence. 

This is the beſt method of recovering 
an old neglected hedge, that hath as yet 
come to my knowledge. 


$ XIX. F 


Directions for preventing the young Twigs 
of a Hedge from being killed in Winter. 


IT ſometimes happens, that the young 
ſhoots of a hedge are killed every winter ; 
in which caſe, it ſoon becomes dead and 
unſightly, and can never riſe to any con- 
fiderable height. A remedy for this diſeaſe 
may, therefore, be wiſhed for. 


Young hedges, chiefly, are obſerved to 


be affected with this. diſorder ; and it is 
uſually occaſioned by an injudicious ma- 
nagement of the hedge, by means of 
which, it has been forced to ſend out too 
great a number of ſhoots in ſummer, 
which are thus rendered ſo ſmall and 
weakly, as to be unable to reſiſt the ſevere 
weather in winter. 
It often happens, that the owner of a 
| F 4 young 
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young hedge, with a view to render it 
very thick and cloſe, cuts it over with 
the ſhears, a few inches above the ground, 
the firſt winter after planting ; in conſe- 
quence of which, many ſmall ſhoots ſpring 
out from each of the ſtems that has been 
cut over :—Each of which twigs being 
_ afterwards cut over in the ſame manner, 
ſends forth a {till greater number of ſhoots, 
which, are ſmaller and ſmaller, in propor- 
tion to their number. | 

In conſequence of this management, if 
the ſoil in which the hedge has been 
planted is poor, the branches, after a 
few years, become ſo numerous, that the 
hedge. is unable to ſend out any ſhoots at 
all; and the utmoſt exertion of the vege- 
tative powers, enables it only to put forth 
leaves. Theſe leaves are renewed in a 
ſickly ſtate. for ſome years, and, at laſt, 
ceaſe to grow at all—the branches be- 
come covered with fog, and the hedge 
periſhes entirely. 

But if the foil be very rich, notwith- 
ſtanding this great multiplication. of the 
ſtems, the roots will {till have ſufficient 
vigour to force out a great many ſmall 

ſhoots, 
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ſhoots, - which advance to a great length, 
but never attain a proportional thickneſs. 
And as the vigour of the hedge makes 
them continue to vegetate very late in 
autumn, the froſts come on before the 
tops of theſe dangling ſhoots have attain- 
ed any degree of woody firmneſs ; ſo that 
many of them are killed entirely by it; 
the whole hedge becomes covered with 
theſe long dead ſhoots, which are always 
diſagreeable to look at, and uſually indicate 
the approaching end of the hedge. 

The cauſes of the diſorder being thus 
explained, it will readily occur that the 
only radical cure is amputation; which, 
by giving an opportunity to begin with 
training the hedge anew, gives us alſo 
an opportunity of avoiding the errors that 
occaſioned the difeaſe. In this caſe, care 
ought to be taken to cut the plants as cloſe 
to the ground as poſſible, as there the 
ſtems will be leſs numerous than at any 
greater height. And particular attention 
ought to be had to allow very few ſhoots 
to ariſe from the ſtems that have been cut 
over, and to guard carefully againſt ſhort- 
ening them, 

: | But 
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But as the roots in the caſe here ſup- 
poſed will be very ſtrong, the ſhoots that 
are allowed to ſpring from the ſtems will 
be very vigorous, and there will be ſome 
danger of their continuing to grow later 
in the ſeaſon than they ought in ſafety to 
do ; in which caſe, ſome part of the top - 
of the ſhoot may, perhaps, be killed the 
firſt winter, which ought, if poſſible, to 
be prevented. This can only be effectu- 
ally done, by giving a check to the vege- 
tation in autumn, fo as to allow the young 
ſhoots to harden in the points before the 
winter approaches. 

If any of the leaves or branches of a 
tree are cut away while it is in a ſtate of 
vegetation, the whole plant feels the loſs, 
and it ſuffers a temporary check in its 
growth in proportion to the loſs that it 
thus ſuſtains. To check, therefore, the 
vigorous vegetation at the end of autumn, 
it will be prudent to chooſe the beginning 
September, for the time of lopping off all 
the ſupernumerary branches from the 
young hedge, and for clipping off the ſide- 
branches that have ſprung out from it; 
which will, in general, be ſufficient to 

give 
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give it ſuch a check in its growth at that 


ſeaſon, as will prevent any of the ſhoots 


from advancing afterwards. If the hedge 
is extremely vigorous, a few buds may 
be allowed to grow upon the large ſtumps 
in the ſpring, with a view to be cut off 
at this ſeaſon, which will tend to ſtop the 
vegetation of the hedge ſtill more effec- 
tually. 

By this mode of management, the 
hedge may be preſerved entire through 
the firſt winter. And as the ſhoots be- 
come leſs vigorous every ſucceſſive ſeaſon, 
there will be leſs difficulty in. preſerving 
them at any future period. It will al- 
ways be proper, however, to trim the ſides 
of a very vigorous hedge for ſome years, 
while it is young, about the fame ſeaſon 
of the year, which will tend powerfully 
to prevent this malady. But when the 
hedge has advanced to any conſiderable 
height, it will be equally proper to clip it 
during any of the winter-months before 
Candlemas. 


It deſerves to be remarked; before we 


leave this article, that the diſeaſe here 


complained of, is ſeldom dangerous, unleſs 
in 
I 
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in ſituations that are-pretty much expoſed. 
And there are ſome ſituations ſo very 
much expoſed to boiſterous winds, that 
no care in training the hedge will be ſuf- 
\ ficient to preſerve it. In theſe" caſes, the 
hedges muſt be protected from the vio- 
lence of the blaſts, by the means pre- 
ſcribed & XIII, which, united with the 
management here recommended, will ſel- 
dom fail to prove efficacious*. 

| & XX. 


* In a good ſoil, where the ſituation is very. much 
expoſed, a ſtrong, durable, and beautiful fence, may 
be thus obtained: Rear a good feal-dike, and on each 
ſide of that dike, plant a row of thorns cloſe by the foot 
of it, and keep them clean for ſome years : they will, 
in this ſituation, advance with vigour, till they reach 
the top of the dike; their ſhoots will then become poor 
and ſtinted, and they will extend horizontally till the 
branches intermingle above the top of the dike. By | 
this means, the dike comes to be incloſed as in a caſe, 
ſo that it can ſcarcely tumble down; and the twigs 
below that, are ſcreened from the violence of the blaſt, 
and thus preſerved. I have known ſituations ſo very 
much expoſed, that, by no other contrivance that I have 
yet ſeen, a hedge could be preſerved alive, where this 
has proved effectual. Even in other ſituations, this prac- 
tice is of great uſe, where cattle are ſoon to be put into 
the incloſures, as the dike prevents them from attempt- 
ing to break through the hedges when young. Where 
ground 
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XX. 
Of hpping Full-grown Hedges. 


, Tr you. live in a country where fuel is 
not ſcarce, I would adviſe never te cut the 
top of the hedge at all, but rather allow 
it to advance upwards in all the- beautiful 
luxuriance of nature. By this means, it 
will not only afford a much better ſhel- 
ter to the fields, but will alſo, in time, come 
40 be annually covered with beautiful tufts 
of bloſſom, which diffuſe an agreeable 
aromatic odour to a conſiderable diſtance 
around, and are ſucceeded by large cluſ- 
ters of berries -that. are very agreeable ;to 
the eye; ſo that the hawthorn becomes, in 
this ſtate, one of the fineſt ornamental 
ſhrubs that this climate produces. 

But if ſtrong neceſſity compels you to 
cut your hedge for the fake of billets, at 
any rate allow it to have attained a con- 
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ground is valuable, and wood for dead railing is ſcarce, 
this is a commendable practice in any ſituation, as ditches 
are thus ſaved, and the * while young, is effectually 
preſerved. 


ſiderable 


! 
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ſiderable degree of ſtrength, before you 
think of cutting it for the firſt time, and 
then cut the tops clean over, at the height 
of three or four feet from the ground. 
This operation may be repeated after- 
wards, as often as ſhall be found neceſlary ; 
taking care, after each cutting, to lop off 
all the luxuriant ſide-branches that may 
chance to ſpring out in conſequence of 
that operation, which might be in danger 
of . hurting the fide-ſhoots that may be 
below. | 

In this way, you may have a very good 
| hedge; but it will neither afford ſuch 
' ſhelter to your field, nor be ſo beautiful, 
as if it had never been touched at all at 
the top. : 5 


. 
Of Ornamental Plants in Hedging. 


ALTHOUGH ornament ought only to 
be conſidered as a ſecondary object by 
the farmer, yet, where it can be united 
with the uſeful, it need not be wholly diſ- 
regarded. The country is, perhaps, the 

beſt 
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beſt field for allowing the ſympathetic 
affections of the mind to be fully deve- 
lopped, which forms the baſis for that de- 
fire for univerſal harmony, that conſtitutes: 
a true and correct taſte : and a correct taſte 
is, perhaps, the beſt preſervative that the 
mind can ever meet with, againſt every 
low and ſordid affection. Let not, then, 
the man who wiſhes to be extenſively 
uſeful - to his country, to his family, and, 
by conſequence, to himſelf, cloſe his eyes 
upon the beauties of nature ; but rather 
allow them to ſhed their benign influences 
on his ſpirit. It will ſerve to ſhorten his 
labour, and ſweeten his toil ; it will help 
to brighten thoſe gloomy intervals that 
the mind, which is totally occupied - with 
| ſordid views, muſt frequently experience, 
and be a ſource of content and cheerful- 
neſs, which muſt ever conſtitute one 
principal ingredient of rural and domeſtic 
felicity. 

If, then, you do not deſpiſe ornament 
entirely, or diſregard the beauties of na- 
ture, you may render your hedges very 
beautiful, without any additional expence, 
by intermixing a few plants of pyracantha 

| | with 
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with your thorns when you plant them. 
The pyracantha ( evergreen thorn ) is 
one of the moſt beautiful evergreens that 
we have in this country ; but as it is a 
weakly plant, unable to ſupport itſelf, it 
has, in general, been but little attended to. 
If aſlip of this were planted between every 
ſecond or third thorn, it would, in a ſhort 
time ſpread ſo far on every fide as to meet, 
and, being - ſupported by the hawthorn, 
would riſe to the top of. the hedge, and 
render the whole as beautiful as if it were 
compoſed of the paracantha alone. And 
as its leaves, together with its large cluſ- 
ters of ſcarlet berries, hang upon it dur- 
ing the greateſt part of the winter-ſeaſon, 
by it the hedge would be made not only 
cloſer and warmer during the winter, but 
alſo more pleaſing to the eye than it other- 
wiſe would have been. This plant is not 
of a very quick growth, but it is, by 
no means, difficult to rear. Every twig of 
it, if ſtuck into a good ſoil, will take root 
as readily as a willow. As 1 have planted 
it in this manner among my own hedges, 
and find it anſwer the intended purpoſe, 
I can 
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I can recommend it with the ok fre- 8 
domx . 

If you are deſirous of rendering your 
hedges ſtill more agreeable, it may be 
eaſily done, by planting through them a 
few twigs of different kinds of honey- | 
ſuckles (woodbine) ; or intermixing with ' 
them a few of the moſt hardy- and freeſt 
ſhooting kinds of roſes, which will grow 
without any extraordinary degree of at- 
tention: or care. It will be beſt, however, 
not to plant the honey ſuckles till the 
hedge is two or three years old ; as ſome 
kinds of theſe grow ſo very faſt, as might 
put the hedge in ſome danger of being 
choaked by them, if they were planted at 
the ſame time with it. A few plants of 
the crab- tree, intermixed with the white- 
thorn, form alſo a moſt agreeable variety, 
the beautiful bluſh-coloured bloſſom of 


that plant, fo early in ſanmer, being ex- 
rr delightful. 


In bleak fituatibns, I find the leaves of the pyracan- 
tha are apt to turn brown in inter; nor does it carry 
many berries in a hedge, unleſs it be planted on a to- 
lerably rich foil. Like many other evergreens, it is 
moſt beautiful when Planted a little in the ſhade. 


. G I might 
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I might. here enumerate ſeveral. other 
ſhrubs that could with propriety be em- 
ployed for adorning hedges ; but as this 
Effay. 1s chiefly calculated to convey uſeful 
iuſtruction, more than the foregoing hints 
on this head might Jun be ee dur 
perfluous. 


s XXII. 


Of the Uſe of the Willew in Fencing. 


AL THoven the white-thorn be in gene- 
ral the moſt proper plant for making of 
fences, yet there are ſeveral others that may 
be ſucceſsfully employed on fome occaſions ; 
which, for ſome particular purpoſes, may 
be even preferable to it. Among theſe, 
you will perhaps be ſurpriſed to hear me 
mention the willow; yet J have found, that 

it may be employed, in ſome caſes, with 
very great advantage, by a particular me- 
thod of training it, not generally known, 
which I ſhall now endeavour to deſcribe. 

It is, in general, imagined, that the 
willow can be made to thrive no-where 
except in wet or boggy ground ; but this 


is | 
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is one of thoſe vulgar errors founded upon 
inaccurate obſervation, too often to be 
met with on ſubjects relating to rural 
affairs. Experience has ſufficiently con- 
vinced me, that this plant will not only 
grow, but thrive, in any rich well culti- 
vated ſoil (unleſs in particular circum- 
ſtances, that need not here be mentioned) 
even although it be of a very dry nature *. 

l as 


* To remove, in ſome meaſure, the prejudice that 


may perhaps ariſe in the mind of inattentive obſervers 
againſt the writer, for the ſeemingly paradoxical aſſer- 
tion in the text, it will not be improper, here, to men- 
tion a few facts relating to this ſubject, that their own 
future experience and obſervation will enable them to 
to judge of impartially. 

Water is not more eflentially neceſſary to the thriv- 
ing of the willow, than to moſt other plants and trees, 
but only is, on many occaſions, incidentally uſeful, as 
tending to promote that particular tenderneſs, and eaſy 
penetrability of foil, which is eſſentially neceſſary to 
the health,.if not to the very exiſtence, of this ſpecies of 
plants. As a proof of this, recollect, if ever you ſaw 
any kind of willow thrive in what can properly be called 
a quagmire, where the foil is ſwelled up with ſuch 
a ſuperabundance of water, as to be reduced to a ſort 
of ſemifluid ſtate, Again, did you. ever ſee willows 


thrive if planted upon a hard, poor clayey ſoil, how- 


ever much the ſurface may be covered with water? I 
G2 fooliſhly, 
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It could not, however, in general,-be made 
to thrive, if planted in the fame manner 
| * hs 
fooliſhly, in my younger years, planted ſeveral pieces of 
ground of this nature with willows, but without, any 
ſort of ſucceſs. Again, although it is rare to meet with 
a ſandy ſoil, that is ſo much ſubjected to wetnels as to 
be never dry through a whole ſeaſon, yet I once met 
with a caſe of that kind; the ſituation being ſo low, 
that notwithſtanding the beſt drains that could be made 
from it, the ditches were never dry. Willows-were 
planted upon the face of the ditch, ſo as never to be 
above fix inches from the water; but the greateſt 
ſhoots that ever they made in one ſeaſon, did not ex- 
ceed ſix inches. If your obſervations ſhould concur 
_ with'mine in theſe examples, we will be obliged to con- 
clude that wetneſs does not, in all cafes, cauſe willows 
to proſper, 

On the other hand, pleaſe again to recollect, if ever 
you faw willows planted in a rich mellow garden-mduld, 
(if the foil was not a hard ſand or gravel) which did 
not ſend out luxuriant ſhoots, whether the ſituation was 
dry or otherwiſe ? I am diſpoſed to think that you have 
not. For, although I have tried the experiment ſeve- 
ral times, it has never once failed with me. And I have 
frequently had ſhoots of willows from eight to nine feet 
in length, in one ſeaſon, upon ſoils naturally as dry as 
almoſt any could be.—In ſhort, the reſults of all my ob- 
ſervations relating to the growth of willows, are, That 
they will thrive only in ſuch foils as are of a ſoft light 
nature, which are eaſily penetrated by the roots of this 
plant :—That unmellowed clays are too coherent for 
them; and that fand, by falling too cloſely together, 

makes 
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as thorns ;—nor. would it, in any reſpec, 
be proper to train it up for a fence, in 
the way that has been deſcribed, as beſt 
for that plant. The willow, as a fence, 
could ſeldom be ſucceſsfully employed, but 
for dividing into ſeparate: incloſures any 
extenſive field or rich ground. And as 


makes too much reſiſtance to the roots :—That rich gar- 
den mould, if kept open by frequent digging, is always 
in a proper ſtate for them :— That banks of mellow earth 
by the ſides of rivulets or running water, which often riſes 
near the ſurface of them, in conſequence of being always 
ſoft by the natural moiſture, without being drowned or 
rendered poachy by the adheſiveneſs of the ſoil, are pe- 
culiarly proper for rearing willows :— That even clayey 
ſoils, or ſuch as tend towards clay, if not abſolutely 
pure and rigid, when lying ſo low as to be within the 
reach of water, if thrown up into narrow banks or ridges, 
by the ſpade, having ditches between each, that are al- 
ways, or for the greateſt part of the year, filled with 
water, will by this management, be rendered very pro- 
per for rearing this plant. Becauſe, in this ſituation, 
the ridge being above the level of the water, is expoſed 
to the meliorating influences of the ſun and air; and 
being conſtantly kept moderately damp by the ſuction 
of the roots of the plants that grow upon it, the mould 
quickly acquires that mellow richneſs fo neceſſary for 
the well-being of the willow. Whether theſe obſerva- 
tions are juſt or not, future experience Lad obſervation 
will determine. 

G 3 it 
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it 1s always neceſſary to put the ſoil into 
as good order as poſſible, before a hedge 
of this kind is planted in it, the eaſieſt 
method of putting it into the neceſſary 
high tilth, will be to mark off the boun- 
daries of your ſeveral fields in the winter, 
or early in the ſpring, with a defign]to 
give a complete fallow to a narrow ridge, 
fix or eight feet broad, in the middle of 
which the hedge is intended to be planted 
the enſuing winter. This ridge ought to 
be frequently ploughed during the ſummer- 
ſeaſon, and, in autumn, be well manured 
with dung, or lime, or both (for it cannot 
be made too rich) and be neatly formed 
into a ridge before winter. 

Having prepared the ground in this 
manner, it will be in readineſs to receive 
the hedge, which ought to be planted as 
early in winter as can be got conveniently 
done ; for the willow is as much hurt by 
being planted late in the ſpring, as the 
hawthorn (FX). But, before you begin 
to make a fence of this kind, it will be 
neceſſary to provide a ſufficient number 
of plants ; which will be beſt done, by 

previouſly 
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previouſly rearing them in a nurſery of 
your own, as near the field to be incloſed 
as you can conveniently have it: For, as 
they are very bulky, the carriage of them 
would be troubleſome, if they were brought 
from any conſiderable diſtance. The beſt 
kinds of willow for this uſe are ſuch as 
make the longeſt and ſtrongeſt ſhoots, and 
are not of a brittle nature. All the large 
kinds of hoop willows may be employed 
for this purpoſe: But there is another kind, 
with ſtronger and more taper ſhoots, covered 
with a dark-green bark when young, which, 
upon the older ſhoots, becomes of an aſh- 
grey, of a firm texture, and a little rough to 
the touch. The leaves are not ſo long, and 
a great deal broader than thoſe of the com- 
mon hoop-willow, pretty thick, and of a 
dark-green colour. By what name this ſpecies 
of willow is uſually known, I cannot tell ; 
but as it becomes very quickly ofa large ſize 
at the root, and is ſtrong and firm, it ought 
to be made choice of for this purpoſe, in pre- 
ference to all other kinds that I have ſeen. 
The ſhoots ought to be of two or three 
years' growth, before they can be properly 
uſed, and ſhould. never be leſs than eight 
G 4 or 


* 
, 
— 
y 
0 
v 
* 
4 . 
1 
5 
2 
3 
i 
U 1 
Re 
Er. 
MW 
f 
\ ” 
if 
* 1 
i 
. 
05 
1 
x 
©3 
4 
4 
i 
5 
| . 
. 
it . 
. 
4 
41 
1 
1 
1 
3 
q : 
: 1 
. 
, 
44 
"A v 
# 
' 
it; 
Fas 
4 
ty 
. 
14 
Lad [ 
1 
i 
\ 
: 
[ 
+ 
i? = 
5 « 
U 
. 
| * 
{ 1 
. 
| 
x 
4 
% 4 
wg - 
wo + 
( 
ö © RF 
"44 
711 
| 
N 
45 
2 : q 
" 
1 — 
N 
1 N 
51 
1 
| un 
"4; 


A 
D 
4 


——. — —„— 


EE 


— 
—— 


— = - 
- "ws * 
—  — 
_———_— 


— — — 
— 2 — 
— — 


83 OF INCLOSURES . 


or nine feet in length. Theſe, ought, to by 


cut over cloſe by the ground immediately 
before planting, and carried to the field at 


their whole length. 


The planter having ſtretched a line a 


| the middle of the ridge which was pre- 


pared for. their reception, begins at- one 
end thereof, thruſting a row of theſe plants 
firmly into the ground, cloſe by the ſide 


of the line, at the diſtance of eighteen or 


twenty inches from one another; making 
them all ſlant a little to one fide, in a di- 
rection parallel to the line. This being 
finiſhed, let him begin at the oppoſite end 
of the line; and plant another row in the 
intervals between the plants of- the former 
row ; making theſe incline as much as the 
others, but in a direction exactly con- 
trary; and then plaiting theſe baſket- 
ways, work them into lozenges like a net, 
faſtening the tops by plaiting the ſmall 
twigs with one. another, which, with very 
little trouble, may be made to bind to- 
gether very firmly. The whole, when fi- 
niſned, aſſumes a very beautiful net-like - 
appearance, as is repreſented at Fig. 5th ; 
and is, at firſt, a. tolerably good defence: 

And, 
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And, as | theſe plants immediately take 
root, and quickly increaſe in fize, it be- 
comes, after a few years, a very ſtrong 
fence, which nothing can penetrate. 

This kind of hedge I myſelf have em- 
ployed, and find that a man may plant 
and twiſt properly about a hundred yards 
in a day, if the plants be laid down to his 
hand: and, in a fituation ſuch as I have 
deſcribed, I know no kind of fence which 
could be reared at ſuch a ſmall expence, 
ſo quickly become a defence, and conti- 
nue ſo long in good order. But it will be 
greatly improved, by putting a plant' of 
eglantine between each two plants of wil- 
low, which will quickly climb up, and be 
ſupported by them; and, by its nume- 
rous prickles would effectually preſerve the - 
defenceleſs willow from being browſed 
upon by cattle. 

As it will be neceſſary to keep the nar- 
row ridge upon which the hedge is plant- 
ed, in culture for one year at leaſt, that 
the plants of eglantine may not be choak- 
ed by weeds, and the roots of the willow 
may be allowed to ſpread with the greater 
caſein the tender mould produced by this 

means, 
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means, it will be proper to ſtir the earth 
once or twice by a gentle horſe-hoe in the 
beginning of ſummer ; and, in the month 
of June, it may be ſowed with turnips, 
or planted with coleworts, which will 
abundantly repay the expence of the fal- 
low#, 


'S + © 


Of the Uſe of the Lombardy Poplar in 
Fencing. 


Tat Lombardy poplar may likewiſe, 
on ſome occaſions, be employed for a 
fence, with propriety. This 1s a tree that 
has been lately introduced into Britain 


* The willow is likewiſe of great uſe in forming 
railings in fields. For, if truncheons of live willow are 
employed as poſts, they take root and grow; ſo that 
they do not, like wood of any other kind, rot; and, 
by conſequence, are much more durable than poſts of 
any other kind of wood. In general, plants of willows, 
for the purpoſes here ſpecified, ſhould be pretty thick; 
for, when thus planted, many kinds of willow increaſe 
very little in thickneſs, and continue long weak, fo as 
to be eaſily bent down by the wind or other accidental 
impulſes. INE 

| from 
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from Germany, and is not yet ſo generally 
known as it ſeems to deſerve. It is ſaid 
to be one of the quickeſt growing trees 
that is found in northern climates ; and 
the wood is ſaid to be of as great value to 
the huſbandman as either aſh or elm. It 
is eaſily propagated by cuttings, like the 
willow ; and, like it, delights in a rich 
mellow ſoil, tending a little toward damp- 
neſs, in which it grows with amazing 
vigour, riſing with a ſtrong upright ſtem, 

growing three or four feet in height each 

.year, for ſome time, while it is young, and 

in its moſt vigorous ſtate. 

But although it may be eaſily propa- 
gated by. cuttings, yet it is always adviſe- 
able to plant theſe firſt in a nurſery of rich 
garden-mould, where they may be allowed 
to take root, and acquire a little ſtrength, 
before they are planted out where they 
are to remain in a hedge: For, as ſome 
of theſe uſually do not ſtrike root ſo rea- 
dily as others, it would occafion ſome ir- 
regularity in the growth of the hedge, 
that may De avoided by this precaution. 
After they have been nurſcd a year or 
two, and have farmed good roots, they 


may 
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may be taken up, and planted on a bank, 
in the ſame manner as thorns, managing 
them, in every reſpect, as the thorns (& XII. 
XIII. XIV); only obſerving to put a plant 
of eglantine for every plant of poplar, for 
the whole length of the hedge. And as 
this tree would, in all probability (for I 
here ſpeak only from analogy, never hav- 
ing ſeen them planted in this way). make 
very ſtrong ſhoots, they would ſoon be 
large enough to form a ſtrong fence ; 
and the eglantine would furniſh the de- 
fenſive prickles which this plant ſtands ſo 
much in need of. But the way in which 
I apprehend that this plant might be moſt 
advantageouſly employed in ring would 
be as follows : 

Let the young plants remain in the nur- 
ſery, till they are become as large at the 
root as the wriſt of an ordinary man, which 
may be expected to be the caſe in four or 
five years, from the time of planting ; tak- 
ing care to dig the earth each year between 
the rows, that the plants may have abun- 
dance of ſhort well-formed roots. When 
the plants are of a proper ſize, prepare a 
ridge to receive them exactly in the fame 


manner 
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manner as was directed for the willows 
(F XXII) ; and, having firſt cut off all 
their tops at the height of four or five feet 
from the ground, raiſe them from the 
nurſery with as great caution as you can, 
—carry them directly to the ridge, and 
plant a row of theſe in the middle of it, 
in an upright poſition, at the diſtance of 
a foot from one another; which will 
form a fort of railing, as is repreſented at 
Fig. 6; always taking care to put a plant 
of eglantine between every two poplars, 
for the reaſons already mentioned. And 
to keep them more firmly together, and 
in ſome meaſure to prevent cattle from 
attempting fo readily to ruſh through be- 
tween them at firſt, it will be of uſe to 
twift ſome thoots of willows along their 
top, as is repreſented in the figure; or, in 
places where theſe cannot he had, a ſtrong 
rope of ſtraw twiſted, may be 8 as 
a ſuccedaneum for it. 

— Theſe trecs would not fail to ſend out 
ſtrong ſhoots 'from the top of every ſtem, 
as at E, which would quickly arrive 
at a conſiderable magnitude ; and the 
ſtems increaſing in ſize proportionally, 
would, 
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would, in time, cloſe the intervals ſo much 
as that no animal whatever could break 
through it. The tops of theſe trees might 
be afterwards cut over at the height of 
five feet from the ground, whenever the 
ſhoots had attained the magnitude that 
ſhould be thought the moſt proper for the 
purpoſe that they might be deſigned for ; 
whether it was walking-ſtaffs, hurdles, 
hop=poles, ſhafts to carts, or any other 
uſe that the peculiarities of the fituation 
might render moſt advantageous ; and 
would thus, in all probability, afford a 
profit to the farmer, much greater than 
could be drawn from any other kind of 
fence whatever. Reader, obſerve, I do not 
ſpeak from experience. What I here hint, 


ð only probable conjecture ; let it, there- 


fore, make no farther impreſſion on your 


mind, than reaſon ſeems to authoriſe#. 


* Since Writing the above, I have met with ſome 
facts that ſeem to ſhow that the Lombardy poplar is not 
ſuch an exceedingly quick grower, or ſo valuable a tree, 
in other reſpects, as we were made to believe when it 
was firſt introduced into Great Britain. But as ſeveral 
kinds of ſtrong upright ſhooting willows might be em- 
ployed as a fence in this way, as well as the elm, horn- 
beam, &c. I chooſe to let the paſſage remain without 
farther correction. 

XXIV. 
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& XXIV. 
Of the Uſe of the Quick-beam, or Rawn- 


tree, in Fencing. 


ANOTHER plant that may be employed 
for the ſame purpoſes, and in the ſame 
manner as the laſt mentioned, is the wild 
ſervice, ſometimes called the mountain- 
aſh, or rawn-tree. This is one of the 
-quickeſt growing trees, for a dry barren 
ſoil, that is known in this country. It 
grows upright, and tapers gradually from 
the root—is extremely firm in the ſtem, 
and is hurt by no ſort of expoſure. At 
this preſent time, I have ſome plants of 
it growing upon a very indifferent ſoil, 
which, in eight years from the time of 
ſowing the ſeeds, are about twelve feet in 
height, and eight or nine; inches in girt 
at the root; ſo that I think there is 
but little doubt that theſe trees might 
be employed for a fence, in the ſame 
manner as was deſcribed for the poplars, 
upon ſuch poor and barren ſoils as wotild 
be improper for them. This tree ought 
to be raiſed from. ſeeds, in-the ſame man- 
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ner as the hawthorn ;—tranſplanted from 
the ſeed-bed at one or two years' growth, 
into a rich garden-mould, and, in four or 
_ five years, they would be fit for planting 
out upright“. 


XXV. 
'Of the Uſe of the Alder in Frncing. 


TRE alder might be employed for the 
lame purpoſe, upon damp ſoils. If pro- 
pagated from ſeeds, it riſes upright, and 
.grows very faſt; and, being ſtrong in its 
'hoots, would be well adapted for this uſes 

Hedges are undoubtedly the beſt 
fences; and would, on almoſt all occaſions, 
be preferable to thoſe of every other kind, 
were they not ſo long in coming to per- 

fection after they are planted, and ſo dif- 
cult to be preſerved from other accidents 


* Since the above was written, I find that the rawn- 
tree does not thrive ſo well when planted thick in a 
hedge, as there was reaſon to expect from the progreſs 
it makes when planted at a moderate diſtance from 
"other trees. Nor does it thrive extremely well upon 
very poor ſoil, or in a very expoſed ſituation. 

1 during 
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during that period; ſo that it has hitherto 
been a defideratum in agriculture, to find 
out ſomething' that ſhould be an immedi- 
ate fence as 4 wall, and laſting as a hedge. 
Whether the four plants laſt mentioned 
will effectuate this purpoſe in the manner 
above propoſed, -I will not take upon me 
to ſay: but, as the matter is of” conſider- 
able importance, and there ſeems to be a 
probability that they may at leaſt be of 
ſome uſe, I hope I ſhall be excuſed for 
having hazarded a few conjectures upon 
this head. 


$ XXVI. 
Of Furze or Whins as a Fence, 


Wuins (furze) have been often em- 
ployed as a fence, when ſowed upon the 
top of a bank. They are attended with 
the convenience of coming very quickly 
to perfection, and of growing upon a 
ſoil in which few other plants could be 
made to thrive: But, in the way that 
they are commonly employed, they are 
neither a ſtrong nor a laſting fence. 

The firſt of theſe defects may, in ſome 
e H meaſure, 
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1 be RET by * aha 
bank upon which they are ſowed (for 
they never ſhould be tranſplanted) of a 
very conſiderable breadth ; in order that 
the largeneſs of the aggregate body, con- 
ſidered as one maſs, may, in ſome mea- 
ſure, make up for the want of ſtrength 1 in 
each individual plant. 
With this view, a bank may be raiſed, 
of five or ſix feet in breadth at the top, 
with a large ditch on each ſide of it; raiſ- 
ing the bank as high as the earth taken 
from the ditches will permit; the ſurface 
of which ſhould be ſowed pretty thickly 
with whin-ſeeds. Theſe will come up 
very quickly; and, in two or three years 
will form a barrier that few animals will 
attempt to break through, and will con- 
tinue in that ſtate of perfection for ſome 
years. : 
The greateſt * to the furze- plant 
as 4 fence is, that as it advances in ſize, 
the old prickles always die away; no 
more of them being ever alive at any 
time upon the plant, than thoſe that have 
deen the produce of the year immediate- 
ly preceding: and theſe thus gradually 
| | falling 


Q 
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falling away, leave the ſtems naked below, 
as they advance in height; ſo that it very 
ſoon becomes an exceedingly poor and un- 
fightly fence, the ſtems being entirely bare, 
and ſo ſlender withal as not to be able to 
make a ſufficient reſiſtance to almoſt any 
animal whatever. To remedy this great 
defect, either of the two following me- 
thods may be adopted, that ſhall beſt ſuit 
your ſituation and circumſtances: 
The firſt is, to take care to keep the 
banks always ſtored with young plants; 
never allowing them to grow to ſuch a 
height as to become bare below. And it 
was principally to admit of this, without 
loſing at any time the uſe of the fence, 
that I have adviſed the bank to be made 
up of ſuch an unuſual breadth. For, if 
one ſide of the hedge be cut down quite 
cloſe to the bank, when it is only two or 
three years old, the other half will remain 
as a fence till that fide becomes ſtrong 
again; and then the oppoſite ſide may be 
cut down in its turn, and ſo on alter- 
nately, as long as you may incline : By 
which means, the bank will always have a 
ſtrong hedge upon it, without ever becom- 
9 ing 
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Ins naked at the root: And as this plant, 
when bruiſed, is one of the moſt valuable 
kinds of winter-food yet known for al 
kinds of domeſtic animals*, the young 
tops may be carried home, and employed 
for that purpoſe by the farmer; which 
will abundantly compenſate for the trou- 
ble of cutting, and the waſte of ground 
that is occafioned by the . of the 
bank. 

The other method of preſerving a hedge 
of whins from turning open below, can 
only be practiſed where ſheep are kept; 
but may be there employed with great 
propriety. In this caſe, it will be proper 
to ſow the ſeeds upon a ſharp ridge of 
earth, ſhoved up from the ſurface of the 
ground on each fide, without any ditches. 
If this'is preſerved from the fheep for two 
or three years at firſt, they may then be 
allowed to have free acceſs to it; and as 
they can get up cloſe to the foot of the 
bank upon each ſide, if they have been 


* Some may, perhaps, imagine, that the expreſſion 
in the text is rather too bold; but J have very ſufficient 
8 9 from undoubted experience, for uſing it. 


accuſtomed 
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accuſtomed to this kind of food, they will 
eat up all the young ſhoots that are with- 
in their reach, which will occaſion them 
to ſend out a great many lateral ſhoots ; 
and theſe being continually browſed upon, 
ſoon become as cloſe as could be deſired, 
and are then in no fort of danger of be- 
coming naked at the root, although the 
middle part ſhould advance to a conſider- 
able height. 

The reader ought to be apprized of one 
very great objection to this kind of fence, 
vix. that the ſeeds are blown by the wind 
into the fields, and come up in ſuch abun- 
dance as to become a very great nui- 
ſance. As it is hardly poſſible to extirpate 
them when they are once eſtabliſhed, every 
one, therefore, ought duly to conſider what 
are to be the conſequences, before he ſows 
them“. 
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* Since the above was written, I have had occaſion 
to take notice of ſome ether ways in which whins may 
be ſucceſsfully employed as a fence. 

In poor ſoils, where - ſtones are ſcarce, it becomes 
extremely difficult to rear a proper fence for protecting 
young trees: 1, on many occaſions, the ſoil is not co- 

H 3 heſive 
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XXVII. 


of the Uſes off the Balſam Poplar in Fencing. 


Wren the firſt edition of theſe Eſſays 
was printed, the Balſam Poplar was ſcarce- 
ly known in Britain. It is now ſufficiently 
known, as a healthy free-growing tree ; 
and, while young, it is particularly attrac- 

| tive, 
heſive enough for making firm earthen dikes ; and 
ditches alone are not a fence, unleſs they are extremely 
large. In ſuch a ſituation, whins may be ſucceſsfully 
employed, in the following manner 
Make a ditch all round the field, four feet wide, and 
two and a half, or three feet deep: throw the whole of 
the earth that comes from the ditch, to the inner ſide of 
the incloſure,; taking care to prevent it from falling 
down at the back, by rearing behind it a bank of ſods, 
at the diſtance of five feet from the ditch, rearing the 
ſod-wall in proportion as the earth is thrown from the 
ditch, to back it, When it is finiſhed, the whole aſ- 
| ſumes the appearance in 
the margin. When it is 
thus finiſhed, ſtrew whin- 
. ſeeds pretty thick along the 
ſüurface of the bank between 
Band C, and rake them in. 
At the ſame time, ſtrew a 
row of whin ſeeds along the edge of the ditch at A, and 


cover 
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tive, on account of the firmneſs and luxu- 
riancy of its ſhoots, the grandeur of its 
large leaves, eſpecially in autumn, and the 

fragrancy 


cover them with ſome of the looſe mould taken from the 
ditch, In a ſhort time 
theſe ſeeds will appear, and, 
in two or three years will 
aſſume the appearance in 
the margin ; the whins up_ 2H; 
on the bank forming a ſo. al 
lid impenetrable barrier, 


to which no beaſt can get acceſs, becauſe the row of 
whins on the outer lip of the ditch prevents cattle from 
coming cloſe to it; and if they go into the ditch, they 
are buried among whins, from whence they wiſh to 
make their eſcape as quickly as poſſible. | 
In a poor ſandy ſoil, where ſtones cannot be got for 
dikes, and in which thorn-hedges could not be made 
to thrive, a fence of this kind might, on ſome occaſions, 
be eligible, even where the fields are under culture ; 
But, in that caſe, it would be 8 a ditch 
on each ſide of 
the bank as in the 
margin: and theſe 
whins, if cut down 3M 
every ſecond year, lis 
might be employ- Wi 
ed for food to 
beaſts, with the 


greateſt advantage: nor would the fields loſe the be- 
aeke of a fence, in the mean time, if it was performed 


i1 4 with 
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XXVII. 
Of the Uſes of the Balſam Poplar in Fencing. 
Wax the firſt edition of theſe Eſſays 


was printed, the Balſam Poplar was ſcarce- 
ly known in Britain. It is now ſufficiently 
known, as a healthy free-growing tree ; 
and, while young, it is particularly attrac- 
/ tive, 
heſive enough for making firm earthen dikes; and 
ditches alone are not a fence, unleſs they are extremely 
large. In ſuch a ſituation, whins may be ſucceſsfully 
employed, in the following manner 
Make a ditch all round the field, four feet wide, and 
two and a half, or three feet deep: throw the whole of 
the'earth that comes from the ditch, to the inner fide of 
the incloſure, ; taking care to prevent it from falling 
down at the back, by rearing behind it a bank of ſods, 
at the diſtance of five feet from the ditch, rearing the 
ſod-wall in proportion as the earth is thrown from the 
ditch, to back it, When it is finiſhed, the whole aſ- 
| ſumes the appearance in 
the margin. When it is 
thus finiſhed, ſtrew whin- 
= ſeeds pretty thick along the 
SS ſurface of the bank between 
B and C, and rake them in. 
| At the ſame time, ſtrew a 
row of whin ſeeds along the _— of the ditch at A, and 


cover 
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tive, on account of the firmneſs and luxu- 
riancy of its ſhoots, the grandeur of its 
large leaves, eſpecially 1 in autumn, and the 

| fragrancy 


cover them with ſome of the looſe mould taken from the 
ditch. In a ſhort time 
theſe ſeeds will appear, and, 
in two or three years will 
aſſume the appearance in 
the margin ; the whins up_ 
on the bank forming a ſo- 
lid impenetrable barrier, 


to which no beaſt can get acceſs, becauſe the row of 


whins on the outer lip of the ditch prevents cattle from 
coming cloſe to it; and if they go into the ditch, they 
are buried among whins, from whence they wiſh to 
make their eſcape as quickly as poſſible. 


In a poor ſandy ſoil, where ſtones cannot be got for | 


dikes, and in which thorn-hedges could not be made 
to thrive, a fence of this kind might, on ſome occaſions, 
be eligible, even where the fields are under culture ; 


But, in that caſe, it would be erg to make a ditch 


on each fide of 
the bank as in the 
margin: and theſe 
whins, if cut down 3M 
every ſecond year, 
might be employ- 
ed for food to 
beaſts, with the 


greateſt advantage : nor would the fields loſe the be- 
nefit of a fence, in the mean time, if it was performed 
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of its buds, in the ſpring. Theſe circum- 
ſtances induced me to propagate it in con- 
ſiderable quantities, a good many years 
ago,—and as it can be multiplied with as 
much facility as the common willow, by 
75 | means 


with judgment. 
For, in one year, 
the hedge on the 
outſide of the 
ditch, and the op- 
_— — poſite ſide of the 
dank might be 
cut down, as in 
1 _ next year, the two that were left, might 
then be cut 
down, and the 
others allowed 
to remain as in 
the margin,and 
ſo on alternate- 
ly as long as 
: ſhould be judg- 
ed 9 One advantage attending this mode of 
rearing whins would be, that they might be more eaſily 
cut for food to beaſts, than in almoſt any other way of 
rearing them. 

Fields that are to be planted with timber trees, may 
be fenced at a very ſmall expence in this manner. For 
this purpoſe, a ditch ſhould be made all round the in- 
—_ on the outlide, the bank being raiſed nearly 

perpendicular 
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of cuttings, I was gradually led to perceive 
that it as certain peculiarities, which 
/rendered 


perpendicular on the inner fide of the ditch, as in the 
margin, where A and Bre- 
; preſent two rows of whins, 
one on each fide of the IS 
ditch. To render it more == 
durable, thorn ſeeds may Wi 
be ſown upon a border of = [ 
ſix feet wide within the bank, which will come up loi, 
and, as at C, become a fence, when the bank ſhall moul- 
der down, and fall to ruins. 

Beſides theſe uſes of whins, it may not be 3 
to take notice of its value, as an ornamental plant in 
parks or gardens, as a hedge. If a row of the ſeeds be 
ſown in any place where a hedge is wanted, they 
quickly ſpring up; and, if they are cut with the ſciſ- 
ſars, they become a cloſer, and more beautiful edging 

than any other I know, which may be kept to the 
height of one foot, or allowed to riſe to five or ſix, as 
the owner of the fence ſhall incline. When young, it 
needs to be frequently cut, to give it its utmoſt beauty 
but after it is ſomewhat older, it will require leſs care 
and attention in this reſpect. This kind of fence is, 
beyond all degree of compariſon, the very beſt that 
could be employed for ſurrounding the waſhing-greens 
of private families, as it is better for drying linens upon, 
without danger of tearing them, than any other plant 
common in this country. When whins are to be train- 
ed in this manner, the ſides of the hedge ſhould not 


pe cut perpendicularly, but ſhould be ſloped a little, fo 
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rendered it more valuable as a fence, than 
any of thoſe already enumerated. It has 
more firmneſs and ſtability than the wil- 
low—is more luxuriant in its growth than 
the Lombardy poplar, and advances more 
ſteadily in its progreſs towards a tree, than 
the elder ; ſo that under judicious manage- 
ment, I have found it the cheapeſt, firm, 
quick-reared fence for rich lands, in this 
country, that has ever yet come to my 
knowledge ; on which account, I think it 
my duty here to deſcribe the mode of ma- 
nagement, under which I have found it 
prove a moſt uſeful aſſiſtant to the far- 
mer : 

For obvious reaſons, the perſon who 
wiſhes to avail himſelf of this kind of 
poplar, as a fence, ſhould begin with rear- 
ing his own plants—and for that purpoſe 
the richeſt, melloweſt, and tendereſt ſoil 
he can command ſhould be made choice 
of as a nurſery, —1f it has a ſmall tendency 
to dampneſs, ſo much the better—but if it 


as to make it always wider at the bottom than at the top. 
By this means, it will be kept always green and grow- 
ing to the very bottom, without ever turning naked a at 
ws roots. Note to the Third Edition. 
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go ſo far on that fide as to be denominat- 
ed wet land, it will not anſwer quite. fo 
well.—Cuttings from well ripened wood, 
of two years growth, are beſt ; but where 
they are ſcarce, others, older or younger, 
need not be rejected. The cuttings may be 
about one foot in length, and ſhould be 
planted in rows, about eighteen inches diſ- 
tant, and three inches between each plant 
in the row. Autumnal planting ſucceeds 
- beſt; but they will do alſo in the ſpring. 
Their tops ſhould not be left more than 
one inch above the ground; when they 
begin to puſh out their buds in the ſpring, 
a careful perſon ſhould be made to go 
along each row, rubbing off with his thumb 
every bud he ſees, except one, which in 
this caſe will foon puſh up to be a vigorous 
ſtem, without collateral ſuckers to weaken 
it. This operation, if carefully perform- 
ed, will not only make much better plants 
than otherwiſe could have been obtained, 
but it will fave a great deal of expence 
that muſt have been incurred, had it been 
neglected. 
Nothing more is wanted but to keep 
the ground clean between the plants, and 


to 
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to dig it over between the rows, at leaſt 
once a year; for the ground for this plant 
cannot be kept too rich and tender. If 
juſtice has been done to it in all reſpects, 
the plants, in general, will reach to about 
four feet in height the firſt ſeaſon ; and in 
two years more, or at the moſt three, 
they will be large enough for planting out 
where the fence 1s meant to be. 
Rich arable or meadow land is that for 
which this fence is the beſt adapted; and 
as this plant requires to be planted on the 
flat ſurface without any ditch, and can 
never haye the ground on which it is to 
grow too rich, it will be adviſeable, in ge- 
-neral, to plough up a narrow ridge where 
the hedges are meant to be planted, fo 
early as to admit of its being four times, 
at the leaſt, ploughed, before the time 
for ſowing of turnips. Let it be very 
richly dunged, and put into turnips, in 
drills about fixteen inches apart, and pro- 
perly hoed; after theſe are drawn, the 
ground may be either ploughed or dug, and 
harrowed ſmooth, to prepare it for being 
planted. 
The ground being thus prepared, let 
8 the 
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the plants (which will now be from 10 
to 12 feet high, and from one inch, to an 
inch and an half diameter at the root) be 
taken up from the nurſery, and carefully 
ſorted, ſo as to be all nearly of the ſame 
ſize, Which are to be planted together. 
Let a mark be then made in the middle 
of the ridge, where the centre of the 
hedge is to be, and ſtretch a garden line, 
parallel to that, nine inches from the cen- 
tre; then let one man with a ſpade begin 


1 
3 


to open a hole on the outer fide of the 


line, ſufficient to receive the roots of one 


plant, and let an aſſiſtant put the plant in- 


to that hole, ſlanting the top of the plants 
as in the poſition indicated in fig. 8. But, 
inſtead of laying theſe parallel to the line, 


let them flant fo much inwards, as that 


every plant, at the height of four feet 


above the ſurface of the ground, ſhall be 


right above the centre of the ridge, and 
. proceeding in that manner, leaving an 
interval of about one foot, or fifteen 
inches, between each plant, go round the 
whole of the incloſure. When this is fi- 
niſhed, move the line to the ſame diſtance 
(nine inches) from the middle of the ridge 

I on 
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on the oppoſite ſide ; begin, arid proceed ex- 


actly after the ſame manner, to plant an- 
other row of poplars, in a direction the re- 
verſe from that of the former, ſo that if the 
tops of the one row lie to the eaſtward, 
inclining to the left hand when you look 
eaſtward, the tops of the other ſhall lie 
weſtward, inclining to the right hand, if 
| you ſtill look eaſtward ; fo that the two 
rows meet each other, at the height of 
four feet from the ground, exactly above 
the middle of the ridge. The whole row 
being thus planted, let the tops of both 
rows be plaited through each other, ſo as 
to aſſume a horizontal poſition, like the 
top of a rail; and the fence, when vie w- 
ed ſide ways, will have ſomewhat the ſame 
appearance as the willow fence, fig. 6; 
but with this difference, that the ſtems 
are much. thicker and. ſtronger in every 
reſpect, and that they are not contiguous to 
each other, and cannot be wattled through 
each other, unleſs at the top only. This, 
then, forms at the very firſt moment after it 
is finiſhed, a ſort of living railing, of no in- 
conſiderable ſtrength, which, even in this 
ſtate, will be a tolerable fence, and which 
in 


Ly 
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in the courſe of a few moiiths, will riſe to 
five or fix feet in height, ſo as to be an 
| effectual ſcreen againſt the ſeverity of the 
weather, and which in the ſpace of a few 
years, under judicious management, will 
have acquired ſo much ſtrength as to be 
nearly impenetrable by animals of any 
ſort. non , 

In this way may be reared a hedge 
that will be a perfect defence againſt all 
the larger-ſized animals, man only ex- 
cepted ; but, if it be intended to guard 
againſt the intruſion of boys, or ſmaller 
animals, the following precautions muſt 
be adopted : 

When the hedge has been completed in 
the manner above deſcribed, let the earth 
at the roots of the plants be ſmoothed, 
and plant a young ſweet-brier plant in 
the opening left between each two of the 
poplars, ſo that there ſhall be the ſame 
number of plants of eglantine, as of pop- | 
lars ; but let theſe eglantine plants be put 
about three inches farther back than the 
line of poplars, ſo. that they may be about 
twelve inches diſtant the one row from 
the other. Theſe plants ſhould be of one 


year 
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year old, or two at the moſt, for as if 
grows very quickly, it will ſoon reach the 
top of the hedge. 

The firſt ſummer after planting, no- 
thing more is neceſſary than to keep the 
bottom of the hedge free from weeds ; 
and in the autumn, go over both fides, 
cutting away with hedge-ſheers, all the 
thoots that come beyond the line of the 
ribs of the hedge, as the original ſtems may 
be called; then raking that rubbiſh back 
from the hedge, cut over with the point 
of the ſheers, every plant of eglantine 
eloſe by the ground, leaving the dead 
ſtems that are between the ribs of the 


hedge, without diſturbing them. Next 


ſeaſon, the eglantine will ſend out ſtrong 
ſhoots from the bottom, which puſhing 
through the dead branches of the former 
year's growth, will intermingle withthem, 
and fix them firmly in their place, ſome of 
theſe ſtems alſo puſhing through among 
the ribs outwards. In the autumn, once 
more, cut the ſides with the ſheers as be- 
fore; and then, once more, alſo cut over 
the eglantine at the bottom, as in the for- 
mer year. The matting of prickly-brier, 

in 
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in the heart of the hedge, will now have 
become very cloſe, ſo as nearly to fill up 
the whole of the internal cavity-orginally, 
left between the ribs; and the next year's 
ſhoots intermingling with theſe, will ren- 
der it {till cloſer. The ſides of the hedge 
ſhould be clipped every year, and the eg- 
lantines cut over as above deſcribed, until 
the whole of the bottom part of the inſide 
of the hedge ſhall become as cloſe as you 
with it to be, ſo as not to ſuffer a fowl, or 
any animal of that ſize, to be able to creep 
through it; after which time it will be only 
neceſſary to cut the fides of the hedge an- 
_ nually, fo as to give it an external coating 

of living eglantine, which will form a 
| fence the moſt impenetrable, as well as 
the moſt beautiful, that can be conceived. 
To add to the beauty, a few plants of 
honeyſuckle may be planted along the 
hedge, and ſome of the freeſt ſhooting 
roſes, particularly the white roſe, inter- 
ſperſed through it, which will thrive 
abundantly. 

The ſhoots on the top of the hedge 
may be allowed to run upwards, till they 
have acquired the fize you with for, or 

Vet b. I have 
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have attained to as great a height as you 
would inclme ; when they may be cut. 
over at four feet from the ground, and ap- 
plied to the purpoſes you find moſt uſeful, 
or for fire-wood, of which they will afford 
a very great quantity. After being thus 
cut over, they will ſend forth ſhoots, in 
general, which will reach to nearly five feet 
high in one ſeaſon, and about the thick- 
neſs of a man's thumb at the under part. 
In three years they will be as thick as the 
wrift, and very tall. 

This kind of fence, I have actually 
reared, and I can ſafely recommend it as 


the cheapeſt, the moſt quickly reared, the 


itrongeſt, the moſt beautiful, the moſt du- 
rable, and in all reſpects the beſt kind of 
fence. for rich land, I have ever ſeen; and 
t conſider myſelf as fortunate, in having 
ſtumbled upon a thing, which for more 
than forty years I had conſidered as a de- 
ſideratum in agriculture, that I never hop- 
ed to ſee ſupplied, viz. a fence which for 
the expence of two-pence the yard, at the 
very higheſt eſtimate, can be made ſo as to 
be nearly ſufficient as ſoon as it is done up; 
which can be kept in complete repair ever 

afterwards, 


a 
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fartewards, without any expence (for the 
loppings, in every ſituation, will be worth 
more than the expence of pruning them) ; 
and which will far outlaſt the greateſt pe- 
riod of human life ; being a complete de- 
fence, at the ſame time, againſt the ſtrong- 
eſt, as well as almoſt the ſmalleſt noxious 
animals of every ſort. 

The intelligent reader, will eaſily per- 
ceive why the ribs were made wider at 
the bottom than above; for in this way 
alone, could the fides of the hedge be 
kept alive and cloſe the whole way to 
the bottom. | 

I need not add, that, however adviſeabls 
this kind of fence may be in rich lands, 
it could not be made to thrive on a poor 
ſoil, ſo that it ſhould never be attempted 
on ſuch land. | 

For the uſes of the larch-tree in fenc- 
ing barren ground, the reader 1s referred 
to the third volume of theſe Eſſays. 


12 $ xxvn. 
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$ XXVIII. | 


| 


A particular Kind of Fence deſcribed for 
Orchards, Bleaching-Greens, &c. 


' | TE fences hitherto mentioned, are only 
intended to preſerve fields from the intru- 
ſion of cattle. But on ſome occaſions, it 
is neceſſary to have a fence that would 
even refiſt the efforts of men to break 
through it, as around bleaching- fields, 
orchards, &c.; the want of which often 
ſubjects the proprietor of ſuch fields to 
very diſagreeable accidents. And as ſuch 
a fence might on ſome occaſions be pro- 
cured at no great expence or trouble, it 
were to be wiſhed that the method of doing 
this were more generally known. 

To effectuate this, it is neceſſary to be- 
gin by trenching up, or ploughing a large 
belt all round the field you mean to in- 
cloſe, of forty or fifty feet, or more, in 

| breadth, if you find it convenient; the 
outer edge of which ſhould be fenced by a 
good dike, or a ditch and hedge. This 
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delt ſhould be kept in culture one year at 
leaſt, and well manured, if your ſituation 
will admit of it; and laid up before win- 
ter, in ſuch a manner that no water may be 
ſuffered to lodge upon it; and planted, 
in the winter-time all over with plants 
of eglantine, ſo thick as not to be above 
two feet from one another. Between theſe 
put a good number of young birch- plants, 
not above two years old, interſperſed with 
haſels, oak, aſh, rawn (wild ſervice), and 
other trees that you think will thrive 
upon your ſoil; together with thorns, hol- 
lies, brambles, and woodbine (honey- 
ſuckle); and having then fenced it from 
cattle, keep down the weeds that may riſe 
upon its ſurface, as long as it is conveni- 
ently acceſſible; leaving it afterwards to 
Nature. | 

If this is done, and your ſoil be not . 
tremely bad, the belt, in a very few years, 
will be entirely filled with a cloſe buſh of 
trees, ſo intermixed with the bending 
branches of the eglantine, and bound to- 
gether by the trailing ſhoots of the bram- 
ble and woedbine, that no animal above 
the ſize of a cat could penetrate, eſpeci- 
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ally when it is of ſuch a depth as 1 1 
recommended. 

The firſt hint I got for a fence of this 
kind, was from a ſmall thicket of bruſh- 
wood, that J had planted for ornament, 
pretty much in the manner above de- 
ſcribed ; which, in a ſhort. time, became 


ſo much interwoven with the ſweet-brier, 


that it was impoſſible to find any acceſs 
into it. 

But as all "DEFY of trees and ſhrubs, if 
planted very cloſe upon one another, be- 
come naked at the root, when they arrive 
at any conſiderable ſize, care ſhould be 


taken to prevent it from ever coming to 


that ſtate, by cutting it down whenever 
it is in danger of being open at the root, 
And as it would be improper ever to 


leave the field entirely defenceleſs, it is a 
. great advantage to have the belt as broad 


as it conveniently may be, ſo that the one- 
half of it may be a ſufficient fence ; by 
which means, we will have it in our power 
to cut down the infide and the outſide of 
this belt alternately, ſo as ſtill to keep the 
thicket young, and never to want, at any 
time, a ſufficient tence, The bruſh-wood 

I, that 


Fg 
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that this would afford at each cutting, 
would, in almoſt every ſituation, yield 
ſuch a price as would do much more 
than indemnify the proprietor for the 
rent of the ground that was occupied 
by the fence: And if the field was in 
ſuch a ſituation as required ſhelter, ſome 
trees might be allowed to grow to their 
full fize, about the middle, without any 
inconvenience, if the belt were of a ſuf- 
ficient breadth. 


S XXIX. 


Of ſecuring the Banks of Rivers, ſo as to 
prevent the Earth from being waſhed away 
by the Violence of the Stream. 


THERE is yet another ſpecies of fencing, 
as uſeful as any of thoſe already mentioned, 
which is, in general, much leſs underſtood, 
and more difficult to execute properly, that 
deſerves here. to be taken notice of, viz. 
the methdd of ſecuring the banks of rivers 
from being waſhed away by the violence 
of the ſtream, and of preventing the da- 

I 4 mages 
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mages which may otherwiſe be occaſioned 
by the ſwelling of the waters. 

It frequently happens, that when a ri- 
ver runs in a bed of rich vegetable mould, 
the leaſt accident-that may chance to di- 
vert the ſtream towards any particular part 
of the bank, cauſes it to ſweep away large 
tracts of fine ground, to the very great 
detriment of the proprietor, as well as the 
public; as this fine mould is uſually carried 
to the ſea, and the place that the water 
leaves, to occupy the new bed that it thus 
forms for itſelf, is generally of a much 
worſe quality, conſiſting chiefly of ſtones, 

ſand, and gravel. | 
In ſome caſes, where the whole force of 
the current is quite cloſe to the bank, and 
the materials neceſſary for fencing it are 
not to be found, it may, perhaps, be im- 
poſſible, or very difficult, totally to prevent 
this evil; but, for the moſt part, it admits 
of a cure that can be obtained at a pretty 

moderate expence. 
If you carefully obſerve the banks of 
rivers, you will readily remark, that theſe 
ravages are always moſt conſiderable at 
thoſe places where the bank riſes perpen- 
* 
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dicularly to a pretty confiderable height 
above the ordinary ſurface of the water, 
and never at thoſe places where the banks 
ſhelve down gradually towards the water's 
edge: For, when the river is ſwelled to 
a great height by rains, and runs with a 
force and rapidity greater than uſual, it 
ſtrikes violently againſt theſe perpendicu- 
lar banks that directly oppoſe its courſe ; 
and as theſe are compoſed of earth, quite 
bare and uncovered, they are eaſily ſof- 
tened by the water, and quickly waſhed 
away; ſo that the upper part of the bank, 
being thus undermined, falls, by its own 
weight, into the river, and 1s carried off 
in prodigious quantities. But when the 
river riſes to any conſiderable height, it 
gently glides along the ſurface of thoſe 
parts of the bank which ſhelve gradually 
downwards to the water's edge; which, 
being defended by the matted roots of the 
graſs with which it is covered, ſcarcely 
ſuſtains any damage at all, and is nearly 
the ſame after the water has retired within 
its banks, as before the inundation. 
Theſe are facts which no one who has 
beſtowed the leaſt attention to this ſub- 
je, 
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Je, can fail to have obſerved ; and they 
clearly point out, that the firſt and moſt 
neceſſary ſtep towards a cure, is to level 
down the edge of the bank that is next 
the water, ſo as to make it flope gradually 
down towards the river. 

If the bank is very high, and you have 
no other particular uſe for the earth that 
muſt be taken from it, the eafieſt method 
of diſpoſing of it will be to throw it into 
the river. But, in whatever manner you 
diſpoſe of the earth, the ſlope of the bank 
muſt be continued, until the inner edge of 
it is as low as the ſurface of the water at 
the drieſt time of the year, and be made 
to aſcend gradually upwards from the wa- 
ter, with an eaſy ſlope, till it comes to the 
level of the ground, or, at leaſt, riſes to ſuch 
a height as the water never exceeds. 

This operation ought to be performed 
as early in ſummer as poſſible; and the 
ſlope ſhould be either immediately cover- 
ed with turf, pared from the ſurface of 
ſome field that has a very ſtrong ſward 
upon it, taking care to lay theſe ſods in 
ſuch a manner as to be in as little danger 
as — of being waſhed away by any 

accidental 
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accidental flood that might happen before 
they have grown together ; or if the turf of 
this kind cannot be had, it ſhould be ſowed 
very thick with the ſeeds of ſome ſmall 
matt-rooted graſs, that ſhould be kept in 
readineſs for that purpoſe. | 
If the ſtream has not been extremely ra- 
pid at the foot of the bank, ſome of the 
earth that was-thrown into the water, will 
be allowed to ſubſide to the bottom, and 
will there form a bed of looſe ſoft earth, 
which will be of very great uſe afterwards 
in preventing the face of the bank under 
water from being waſhed away. But, in 
order to ſecure this bulwark effectually 
for the future, the ſurface of this ſoft 
earth ought to be inſtantly ſtuck full of 
the roots. of bog-reeds, flags, watet-ſpi- 
derwort, ruſhes, and other matt-rooted 
aquatic plants; which, if allowed to re- 
main till they have once ſtruck root, will 
afterwards form a barrier that nothing 
will ever be able to deſtroy. (See Fig. 8, 
which repreſents a river with a high bank 


The creeping meadow-gra!s,. Poa repente, is a 
proper graſs for this purpoſe. . 


A; 
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A; and Fig. 9, where the ſame bank is 
cut into a ſlope, and part of it thrown in- 
to the river, and aquatic plants growing 
thereon at B*). 

But if the ſtream ,be too rapid to ad- 
mit of this, and the bank of ſoft earth is 
much deeper than the ſurface of the wa- 
ter (as in Fig. 10) it will be of great uſe 
to fill up the breaſt of the bank with ſmall 
looſe ſtones, with a little earth intermixed 
among them, careleſsly thrown in, till they 
riſe near the ſurface of the water; which 
would moſt effectually ſecure it againſt any 
future encroachments, if the bank is ſloped 
away above (as at Fig. 11). | 


* If there were a neceſſity for producing any other 
authority than the daily experience of every obſerving 
man, to prove that aquatic plants are not only the 
beſt means to be employed for preſerving the earth 
from having encroachments made upon it by the wa- 
ter, but even for enabling it to gain upon that element, 
I would quote the ingenious Mr. Haſslequiſt, who 
takes notice of a particular aquatic plant that grows 
upon the banks of the Nile; to the growth of which - 
he does not ſcruple to ſay, that Egypt owes the forma- 
tion of the whole country that is called the Delta; 
which, every body knows, has been entirely gained 
from the ſea, without any human induſtry whatever, 


But 
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But if it ſhould ſo happen, that ſtones 
cannot be eaſily got for this purpoſe, the 
only reſource that in this caſe remains, is, 
to dig the bank fo low, as that at the un- 
dermoſt edge, it may be always below the 
ſurface of the water, and carry it out in 
this way for a conſiderable diſtance, and 
then ſtick the whole ſurface that is below 
the water full of matt-rooted aquatic plants, 
ſtrewing it over, if poſſible, with a thin bed 
of ſmall gravel, or ſand, as ſhall be moſt 
convenient, which will, in a great mea- 
ſure, if not entirely, defend it from any fu- 
ture encroachments. 

This- bank ought to continue to ſhelve 
downwards, even where it is below water, 
(as at Fig. 12); and thoſe aquatics, that 
will grow in the greateſt depth of water, 
ought to be planted on the innermoſt brink, 
and the others behind them. The water- 
ſpiderwort- will grow in four feet depth of 
water, and the roots of the common yel- 
: low-flowered water-iris forms ſuch a ſtrong 
and compact covering upon the ſurface of 
the ſoil on which it grows, as would defend 
that ſoil from being affected by the water, 
almoſt as well as if it were a rock. It is 


| likewiſe 
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likewiſe an advantage attending this plant, 
that it grows upon a firm bottom, and 
chiefly delights in running-water. 

If the ſtratum of ſoft earth is not fo 
deep as to reach to the ſurface of the water, 
and lies upon a ftratum of rock or hard 
gravel, there will be no occaſion for throw- 
ing in ſtones of any kind. But as it is 
difficult to unite the vegetable mould to 
any of theſe ſtrata, there will always be 
ſome danger of its ſeparating from them 
in violent inundations ; and if the water 
once gets an entry, the breach will not fail 
to grow larger and larger by every future 
inundation. To prevent this inconveni- 
ence, it will be neceſſary, after you have 
ſloped the earth away till you reach the 
gravel or rock, to cover the place where 
the edge of the earth joins the inferior 
ſtratum, with a good many ſmall ſtones, if 
they can be found; ſowing between them 
the ſeeds of any kind of plants that you 
think are molt likely to thrive, which have 
ſtrong matted roots, with as ſmall and flex- 
ible tops as poſſible. But where the ob- 
ject is of great importance, it will be ſtill 
more effectually ſecured, if the face of the 

5 rock 
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rock be dug entirely away for ſome diſtance 
backward ; and the place which that rock 
originally occupied, be then filled up with 
earth, and ſloped back in the ſame manner, 
as if it had been an earthen bank, in which 
no rock was to be found. In all operations 
of this ſort, great care ſhould be taken, 
that-no ſtones ſhould be mixed with the 
mould—for every thing that makes an in- 
equality on the ſurface, or a difference in 
the firmneſs of particular parts, is extreme- 
ly pernicious. | 

You will eaſily obſerve, that from the 
impoſſibility of ever making earth adhere 
firmly to ſtone of any kind, it muſt always 
be an improper practice to face the banks 
of a river to a certain height with ſtone 
which is coped at top with earth. 

By theſe precautions, or others fimilar 
to them, it is not to be doubted but that 
almoſt all the banks that are hurt by theſc 
accidents, might be effectually fecured®, 

$ XXX. 


* Since the above was written, I have had occaſion 
to ſee the practice above recommended, followed with 
the greateſt ſucceſs, in ſeveral caſes, which were before 
reckoned deſperate. In one cafe, where a Genileman's 


houſe 
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XXX. 


of Fencing the Banks of Rivers, fo as to 
confine the water within proper Bounds, 
and prevent the Damage that might be 
done by its overflowing the Fields upon its 
Banks, in the Time of Inundations. 


_ ANoTHER miſchief occafioned by the 
peeing of rivers, not leſs conſiderable 
than the foregoing, is produced by the 
water overflowing the rich flat ground that 
is frequently met with on the ſides of ri- 
vers, which ſometimes prevents them from 
being got laboured at the proper ſeaſon, 


ſometimes 


houſe had been built upon a piece of flat ground, near 
a river which was annually making great encroachments, 
that made him become apprehenſive that his houſe itſelf 
would ſome day be ſwept away entirely, if no method 
could be deviſed to prevent it: but after conſulting 
many perſons of {kill in thoſe matters, no method 
could be deviſed effectually to ſecure the houſe, but at 
an expence nearly equal to the value of the houſe itſelf. 
As the river, however, was ſtill at a conſiderable diſ- 
tance from the houſe, the proprietor determined, on this 
account, to ſell it; and the purchaſer was not at the 
beginning aware of the inconyenience, which he alſo in 

a ſhort 
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ſometimes ſweeps off at once the whole 
crop, and ſometimes deſtroys it, by cover- 
ing the whole ſurface with ſtones and gra- 
vel, to the unſpeakable detriment of the 
poſſeſſors of ſuch ground. And as theſe 
haughs * are generally very. rich and fer- 
tile, and ſometimes of great extent, 
the damage that is done by not getting 
them properly cultivated, is very conſider- 


a ſhort time diſcovered. It happened, that about that 
time, this volume fell into his hand. He immediately 
ſloped the bank, as above directed; which was done 
for not much more than one-hundredth part of the ex- 
pence of the loweſt eſtimate that had ever been made 
for ſecuring it; and it has remained ever ſince perfect- 
ly ſecure, and will do fo for ages, unleſs ſome very un- 
looked-for accident ſhall intervene. 

Haugb is a name peculiarly appropriated, in the 
Northern parts of Britain, to denote thoſe low flat- lying 
fields that are frequently met with upon the ſides of ri- 
vers, and is applied to no ſpecies of ground in any other 
ſituation whatever. As the word is expreſſive, and con- 
veys a diſtinct idea that can be expreſſed by no other 
ſingle word that I know, I have choſen to retain it here 
although I am ſenſible, that perhaps one-half of the 
inhabitants of this iſland can hardly pronounce this com- 
bination of letters. If the reader knows any word that 
could be ſubſtituted in its ſtead, it will be eaſy for him 
to reject the term entirely. | 


I. K able 


— 
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able. As this is an object of very great 
conſequence to the public, and of import- 
ance to many individuals, it appeats to me 
not a little extraordinary, that no attempt 
to remedy this evil has hitherto been 
publiſhed, at leaſt as far as I know. And 
as it is greatly to be wiſhed that ſome 
method could he contrived to preſerve theſe 
fields from this inconvenience, at an eaſy 
expence, it is hoped that the following at- 
tempt to accompliſh this deſideratum will 
be received by the public with ſome degree 
of indulgence, even if it ſhould be found 
more defective than the writer hereof may 
at preſent apprehend. 

Theſe haughs are ſeldom of great extent, 
excepting in level tracts, where the water 
runs with no impetuous current ; and 
therefore, they may, in general, be preferv- 
ed by means of a ſloping bank, raiſed all 
along the ſide of the river, as far as the 
haugh extends; which, if formed after the 
fame plan as thoſe deſcribed in the laſt ſec- 
tion, will eafily confine the water within 
their boundaries, till it riſes ſo high as to 
flow over the top of the bank; ſo that if 
theſe are raiſed to a ſufficient height to- 

wards 
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wards the back part, in ſuch a manner as 
to be capable of containing the whole of 
the water that at any time flows down the 
river, the fields on each ſide will be ef- 
fectually ſecured. 

If the ſurface of the . in the haugh 
be at any conſiderable height above the 
water in the river, as at A B (Fig. 13) 
the bank may, perhaps, be raiſed to the 
neceſſary height, by throwing the earth 
that is taken from the brink of the river 
at A (Fig. 14) to the other ſide of the 
bank at B, ſo as to form the new ſurface 
of the bank in the direction CD, inſtead 
of the old ſurface AB.—But if the ſurface 
of the grout is lower, as at EF, (Fig. 13) 
on the oppoſite fide of the river, the earth 
that is taken from the triangle FGH, 
(Fig. 14) will not, in that caſe, be ſuffi- 
cient to fill up the whole triangle GIK, 
and raiſe the bank to a proper height : To 
make up which deficiency, it will be ne- 
ceſſary to dig a ditch KLE at the back of 
the bank, throwing the earth into the 
higher part of the bank GIK, and facing 
up the line IKL with ſtones or turf, ſo as 
to make it become a fence to one fide of 
K 2 the 
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the field that it preſerves from meat 
3 | 

But if the ſurface of the ground is ex- 
tremely low, - fo as to be but little above 
the level of the water, as at LM (Fig. 15 


and 16) then, inſtead of raiſing the banks 


on each ſide to the height of AB (Fig. 16) 

it will be more adviſeable to raiſe them 
only to the height of the line EF; as in 
that caſe, it would be very difficult to 


find ſo much earth as would form the 


banks at AK D and CGB, although there 
will be no difficulty in forming the ſmaller 
ones KEL, and GFM : And as the area 
EFGCDK, is equal to the area ABCK, 
theſe lower banks will contain an equal 
quantity of water within them, as the 
higher ones would have done; the greater 
width between them making up for their 
want of height. 

In this way, it will be in the power as 
any man, ſo to proportion his banks to the 
circumſtances in which he finds | himſelf 


g placed, as in the eaſieſt manner to accom- 


pliſh his deſign; for, if he has plenty of 
materials at hand, he may rear his banks 
to a greater height, and confine -the river 

to 
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to a narrower courſe; and if he finds a 
deficiency in that reſpect, he may make 
them of a ſmaller height, and allow the 
river to ſpread to a greater breadth“. 

C XXX. 


* Since the above was written, I have ſeen this mode 


of fencing alſo practiſed, with the greateſt ſucceſs; and, 


therefore, can recommend it from experience, not leſs 
than theory, as effectually calculated for the purpoſe in- 
tended. A large field, which uſed to be frequently over- 
flowed by a river, was thus ſecured; and the improve- 
ment occaſioned by this means was ſuch, as, in the 
eſtimation of the proprietor, fully repaid the whole ex- 
pence of the embankment in one year. 

It was found, that while the bank was new mite, 
and before the ſurface was grown together, ſome parts 
of that ſurface were broken a little when the water roſe 
to a great height (in this caſe, the bank conſiſted en- 
tirety of looſe ſand, which is the worſt material it could 
be formed of) but this was ealily repaired at a very 
ſmall expence, when the water ſubſided. If theſe ſmall 
breaches, however, had been neglected, there is no 
doubt but the whole would quickly have been deſtroy- 
ed; and I here take notice of it for the benefit of thoſe 
who may have occaſjon to practiſe it in future. It was 
found, that a few ſmall ſtones laid upon the ſurfacz of 
the ſward, near the. edge of the water, proved in this 
caſe, a very uſeful addition. In caſes where the ſward 
is firm, this caution would have been unneceſſary. 
Whoever attempts this mode of fencing, ſhould take 
care to provide themſelves with a ſufficient quantity 

K 3 of 
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Method of ſeduring the F zelds, thus defended 
from the River, from the Danger of being 


overflowed by extraneous Water coming 


tram the high Ground bebind them, 


IT is not only neceſſary to defend theſe 
haughs from the inundations of the river, 
but alſo to preſerve them from being over- 
flowed. by any other water that might come 
down upon them from higher ground. On 
this account, it will be neceſſary to allow 
ſuch rivulets as may flow through theſe, 
to fall into the river, without any obſtruc- 
tion ; banks of the ſame kind being con- 
tinued along each fide of theſe, as far as 
the haugh-ground extends. And if the 
back part of theſe haughs, where it borders 
with the higher ground, be bounded with 
a good ditch, to intercept the water that 
may fall from it, with openings at proper 


of the ſeed of the plant uſually called Sprots, to ſow + 
near the edges of the water : for, there, other kinds of 
graſſes are killed; and, without this precaution, the ſur- 
face remains bare, and is, ticrefore, Hable to be waſhed 
away with the water. , 


places 
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places into the river, they will be effec- 
tually ſecured from all extraneous water 
whatever, and remain quite dry, while the 
water all around them is higher than the 
ſurface of the ground in them, if the poſ- 
ſeſſor ſhall fo intline. 

To illuſtrate this more diſtinctly, [ have 


ſubjoined the plan of a ſmall part of a 


river, with haughs on each fide of it, ſe- 
cured in this manner (at Fig. 17); in 
which AB repreſents the river, ſecured by 
its bank on each ſide; C and D, rivulets 
that fall into it, confined by banks on each 
ſide of them, as far as is neceſſary. EFG 
is the ditch that ſeparates the low from 
the high ground; which receiving the wa- 
ter that deſcends from the heights, carries 
it in the direction EF, till it falls into the 
rivulet upon the one ſide; and, on the 
other ſide, falling towards G, it flows on, 
till it comes to ſome other part, where it 
may be found neceſſary to make an open- 


ing for it into the river. The lines 
H, 1, K, are the dikes dividing the haugh 


into fields of a moderate extent, which 
may be nearer or farther from one an- 
other, 'as the field has more or leſs decli- 


K 4 vity. 
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vity. Theſe dikes ſhould be of a conſider- 


able thickneſs, and may be formed of the 


earth taken from a ditch on each ſide there- 
of (as at Fig. 19); which ditch ſhould be 
carried quite round each of the fields, in 
order to receive and carry off any water 
that may fall uppon them, or any moiſture 
that may ooze out of ſprings. 


© XXXI. 


| 


Of freemg the Fields thus fenced, from Wa- 


ter that might ariſe from Springs within 
the ſame. 


Bor it is not only neceflary thus to ſecure 
our fields from being hurt by water from 
the river, or higher ground, but alfo to 
provide an outlet for the water that may 
be within them: For, unleſs ſuch outlet 
be provided, to carry off the ſuperfluous 
water that may fall upon theſe fields from 
the clouds, or riſe from ſprings within 
them, our improvement would be very 
imperfect, On this account, it will be 
neceſſary to be attentive, when forming 
the bank, to leave a ſmall conduit at the 


lowermoſt 
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lowermoſt corner of each field, as is repre- 
ſented by the dotted lines L, L, L, L. 
Each of theſe ſhould be carried quite 
through the bank from the ditch L (Fig. 
14) as repreſented by the dotted lines 
L, H, and ſhould be built of ſolid maſon- 
work, well rammed at«he back with ſoft 


clay, to render it quite impervious to water. 


At L (Fig. 14) there ſhould be formed a 
cloſe water- ſluice, that could be opened or 
ſhut at pleaſure ; and, on the other end 
of the conduit at H, there ſhould be a 
wooden door, with the hinges upon its 
upper fide, ſo as to make it open with its 
back towards the ſtream ; by which means, 
when the water of the river riſes above the 
level of the line LH, it will preſs upon the 
back of the door, ſo as to ſhut it, and pre- 
vent the water from flowing into the field 
at that time; and when the river again 
falls to its ordinary level, the door will be 
eaſily forced up by the preſſure of the water 
from within, if there has been any accu- 
mulated there during the time of the in- 
undation, and it will be allowed to fall ea- 
fily into the river. 


This kind of ſluice is well 5 3 


has 


| 
| 
| 
| 
| 
| 
| 
| 
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has been frequently deſcribed ;_ but as it is 
difficult to get them made to cloſe fo ex- 
actly as to admit of no water at all, I have 
directed to employ likewiſe the inner fluice 
at L, which could be made to ſhut more 
accurately, and could be cloſed upon extra- 
ordinary occaſions ; and the folding ſluice 
would be of uſe to keep out a good deal 
of the water, when the. inundation happen- 
ed in the night-time, or ſo ſuddenly as to 
be pretty high before the farmer could 
have time to get the inner fluice ſtop- 
ped. The inner-fluice alone would be 

entirely ſufficient, unleſs where there 

happened to be ſprings within the field; 
which, being kept, in general, ſhut, 
could be opened when occaſion e 
require. 


$ XXXII. 


DiveSions for floating theſe F ields at 
Pleaſure. 


Bor this is not the only uſe that might 
be made of theſe ſluices. Water is enly 
prejuaiciat to the farmer when it comes at 
: improper 
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improper ſeaſons, or in an impetuous man- 
ner, or remains longer upon the ground 
than he might incline ; but if it is entirely 
under his command, he may often employ 
it with very great advantage. Many of 
the fields in Holland are covered all winter 
with water, and are, by this means, ren- 


dered extremely fertile. And, as all rivers, 


during inundations, are ſtrongly impreg- 
nated with the fineſt particles of vege- 
table mould, and rich manures waſhed 
away from fertile fields, by the violent rains, 
it is not to be doubted, but that if the 
water, when in this ſtate, were allowed 
to glide ſlowly in upon a field, till it was 
covered with it to a conſiderable depth, 
and there detained in a ſtagnant ſtate, till 
all theſe fine fculæ were depoſited upon 
the field, and was then drawn gently off, 
jt would afford a very rich and valuable 
dreſſing, ſomewhat ſimilar to that which 
annually fertilizes Egypt, by the over- 
flowing of the Nile : for, this river, com- 
ing with great rapidity through the coun- 
try of Ethiopia, enters Egypt, ſtrongly im- 
pregnated with the beſt vegetable mould ; 
and, gliding ſlowly over theſe level plains, 


being 
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being ſtill farther retarded in its courſe by 
the north-wind, which at that time conti- 
nually blows upon this coaſt, the earth is 
allowed gradually to ſubſide, and forms 
that rich ſlime which covers the whole 
country when the Nile retires within its 
bed, and gives to it the amazing fertility 
for which Egypt has been famous ſince the 
earlieſt ages of antiquity. Now, although 
it is not to be expected that an inundation, 
which continues only for ſuch a ſhort time, 
and riſes to ſuch an inconſiderable height 
above the ſurface of the earth, as any that 
ve ever experience, could produce ſuch 
great effects as this more perfect annual 
overflowing does with them: yet, by the 
contrivance I have mentioned, the far- 
mer might reap the fame improvement in 
kind, although not in degree: and, having 
it in his power to repeat it as often as an 
inundation happened, if he ſhould fo in- 
cline, it is hard to tell what a degree of 
- fertility this might produce in time. 
To obtain all theſe advantages, when he 
wiſhes to lay any particular field under wa- 
| ter, he needs only to put a gag into the 
[| | | folding ſluice, ſo as to prevent it from ſhut- 
if | ting 
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ting cloſe; and having, at the ſame time, 
opened the inner fluice, allow it to remain 
in that ſtate, till an inundation happens ; 
at which time the water from the river 
will enter freely by the conduit, and flow 

. gently in upon the field, till it riſes to the 
ſame height with the river : and when it is 
as high as he inclines, he may ſhut the in- 
ner ſluice, which will detain the whole of 
the water in the field, as long as he ſhall 
think proper; and, when the river is 
fallen in, and the water has depoſited its 
ſediment, he may open the ſluice, and let 
it run off at leiſure. | 

In this manner, theſe fields may be richly 
impregnated, and kept in high order, 
with the greateſt eaſe to the farmer ; in- 
ſtead of having the crops of them fre- 
quently. deſtroyed, and the fineſt mould 
waſhed away, as is uſual, by the ordinary 
way of management. | 
But although this method of admitting 
the water might anſwer very well in thoſe 
ſituations where the ground is ſo low as 


to be conſiderably below the ſurface of 


the water in the river, in ordinary inun- 


dations ; yet, to ſuch as lie ſo high as to 
| be 


| 
| 
| 
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— — 


be of very little ſervice. And as it will 
always be of great uſe on every occaſion of 


— 


depth of water as poſſible ; it will, in ge- 


—— — en — — —e— 
4 
* 


lowing manner :— 


courſe, in a leſſer or greater degree, it is 

; in the power of any one who chooſes it, to 
raiſe a ſmall current of water, drawn from 

the river, to ſome height above the level 

2 of its ſurface, at any particular place, 


bank, and making it flow in a bed nearer 
a horizontal direction than that of the river, 

as we ſee daily practiſed with regard to mill- 
leads (mill- races) &c. 

Now, with regard to the preſent mY 
it may be in general in the power of thoſe 
-who with to make an improvement of this 
kind, to take off a ſmall water-courſe ſo 
i | far up the river, as to. be able to raiſe it 
118 to a height equal with the top of the bank 
j | | that 
118 4 


be above the level of the water, excepting - 
upon very extraordinary occaſions, it could 
this ſort, to cover the field to as great a 
neral, be prudent in every man who means 
to avail himſelf of this circumſtance, to in- 


troduce the water to his fields in the fol-- 


As every river flows 3 in its 


merely by cutting a track for it upon the 
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thas 3 is raiſed * FRET? his fields. And 
if this can be done, it would be the eaſieſt 
thing imaginable to form a ſmall hollow r 
on the top of the bank when firſt made, 
as at A (Fig. 18) to ſerve as a bed for 
this ſmall ſtream of water to run in, when 
it ſhould be found neceflary. And, by 
having a ſluice upon the upper part of 
this canal, to open or ſhut at pleaſure, the 
water might be admitted into it, when, 
and only when the poſſeſſor of it ſhould 
incline. And if there was a particular 
fluice that opened from this canal into 
each of the fields, it would be in his power 
to throw the water upon any one of theſe 
whenever he ſaw proper, and raiſe it as 
high on that field as the top of the bank, if 
he choſe it; or, what would be ſtill more 
beneficial, unleſs in particular ſituations, 
the water could be ſpread over the ſurface 
of the ground, ſo as to convert it into a 
watered meadow—the moſt profitable kind 
of ground known in this country, 

I decline enumerating any more of the 
advantages that would attend this practice, 
as theſe muſt appear obvious at firſt ſight. 
It is only; neceſſary for me here to take 

notice, 
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notice, that if the banks which form the 5 


boundaries of theſe intloſures, are not made 
very thick and ſtrong, as was already ad- 
viſed, they would be altogether inſufficient 


for bearing the preſſure of ſuch a body 


of water as is ſuppoſed to be ſometimes 
contained in ſome of theſe incloſures, while 
the other fields around them are empty. 
On which account, they ought in general 
to be made of a triangular form .(as in 
Fig. 19). 5 

Thoſe who may not have the conve- 
nience of being able to bring the water 
as here deſcribed, may frequently have it 
in their power to convert them into watered 
meadows, or to lay theſe fields under water, 
when or to what depth they may incline, 
by diverting from its right courſe any rill 
that may fall from higher ground near 
them, and introducing it into the field when 
ſwelled with rain. 
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Of fencing and ſecuring. Flat Meadow - 
grounds from the Danger of being drowned, 
or of floating them at pleaſure. 


BBsIDEs the level grounds on the banks 
of rivers, juſt now deſcribed as apt to be 
hurt by extraneous water, there are many 
large tracts of ground of another kind to 
be met with, that are in as great danger 
of receiving damage from this cauſe as 
the former, Theſe conſiſt of low level 
grounds, lying in a bottom ſurrounded 
with higher ground ; from which the de- 
ſcent js ſo inconſiderable, as not to allow 
the water to flow away from them ſo faſt 
as it comes upon them during the conti- 
nuance of violent rains; which ſubjects 
them to the diſagreeable inconvenience of 
being frequently overflowed at umproper 
ſeaſons, ſo as to prevent the farmer from 
having it in his power to improve them 
as he might incline. Theſe grounds are 
commonly known in the North of Britain 
by the name of Meadows or Laighs. As 
it is of conſequence for common farmers 

„ L to 
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to know the way of fencing theſe, I ſhall 
add a few words with regard to them; 
although others of a more comprehenſive 
underſtanding may perhaps think it unne- 
ceſſary, after what has been already ſaid. 
As the inconvenience complained of in 
this caſe ariſes entirely from water that 
falls from higher ground, the firſt ſtep 
that is neceſſary to be taken, is to de- 
fend the fields from that, by fencing 
them all round the fides by a ditch and 
bank, like thoſe already deſcribed, of a 
' ſufficient ſize and ſtrength to contain and 
carry off the whole water that may fall 
into it at any time, This ought to be 
continued all round, and td fall into the 
main drain by which the water is ultimate- 
ly conveyed from this level bottom. 

If the deſcent from this be very ſmall, 
ſo as not to allow of a ſwift current of 
water, make the ditch of a conſiderable 
width, and clean it frequently from the 
mud and weeds, that will, in a ſhort time, 
be in danger of choaking it up entirely. 
'This ditch, or water-courſe, bemg made 
in the loweſt part of the ground, muſt be 
ſecured on each fide with a bank, like 
| | - theſe 
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thoſe already deſcribed upon the ſide of 
the river; and through that, let there be 
made a ſmall conduit, paſſing from the 
loweſt part of each field (as at LL, Fig. 
17) into the drain. But as the cur- 


rent of water is here ſuppoſed to be very 


ſmall, each of theſe muſt be cloſed with 


a water-ſluice, to be opened or ſhut at 


_ pleaſure, by the hand, and net by folding 
ſluices, which could, in this caſe, be of 
no uſe. | 

The meadow may be divided into as 
many incloſures as ſhall be thought ne- 


cellary, by means of earthen banks (A, | 
Fig. 19) raiſed to any height aboye the. 


level of the ground that may be thought 
neceſſary, by means of earth taken from 
the ditch on each fide of it, B B, And, 
upon the top of each of theſe banks, plant 
a fence of poplars, willows, or elms (as 
deſcribed in $ X XIII) which will ſoon be- 


come a defence againſt cattle, and ſhelter ' 


the fields from wind, while the bank is ſuf- 
ficiently ſtrong to reſiſt the preſſure of the 
water, when you ſhall chooſe to let it into 
any one field, and effectually prevent it 
from having acceſs into any of thoſe that 
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may be around it. If you have not pop- 
lars, good truncheons of any of the ſtrong 
growing kinds of willows may, in this caſe, 


be ſucceſsfully employed. 


In this manner, theſe meadows may be 


kept conſtantly either wet or dry, as the 


poſſeſſor may incline, and have the ſame 
advantage from watering, as. the haughs 
above deſcribed. I have ſeen many ex- 
tenſive tracts of very valuable land of this 
ſort, which, by being fenced and divided 


in this manner, might have been made of 


| three or four times its former value, at an 


expence ſo inconſiderable, as to be ſcarcely 
worth mentioning. There are, indeed, ſome 
ſituations ſo very low, that it might be, on 
ſome occaſions, neceſlary to raiſe the water 
out of them by artificial aids, as is done 
in Holland, and, perhaps, in many other 
low countries ; but there are many exten- 
five tracts, which are juſt now, in a great 
meaſure, uſeleſs, that might be perfectly 
recovered by this method of incloſing, 
without any other aid whatever. 

I make no doubt, but that theſe methods 
of fencing are well underſtood and prac- 


tiſed i in the fens of Cambridge, Lincoln- 


ſhire, 
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ſhire, &c. with. others, perhaps, more effi- 
cacious than any of theſe.—But it is not 
to inſtruct adepts, like the inhabitants of 
theſe counties, that I write ; but the induſ- 
trious farmer, who may not have had ac- 
ceſs to ſee theſe improvements. 


S XXXIV. 
Obſervations on the moſt economical Way of 


making Fences, where Rills or Running 
Water is the Boundary. 


IT is imagined, that by employing one or 
other of the kinds of fences already men- 
tioned, it will be in the power of the far- 
mer to ſecure almoſt every field that he 
can be poſſeſſed of, whatever its ſituation 
may be: But ſome caſes may occur, in 
which he will find much greater difficulty 
than others, in this reſpect. This he will 
find to be particularly the caſe, where he 
means to fence a field that is bounded 
by any kind of ſtream of running-wa- 
ter. When this ſtream is conſiderable, 
it may be, in ſome meaſure, fenced (as 
is deſcribed in & XXIX); as the river 

L 3 would 
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would form, upon one fide, a boundary 
ſufficient for ſheep, which might be em- 
ployed for eating the graſs that ſhould 
grow upon the banks : But where it is 


only a rivulet, or ſmall rill, this could 
not be practiſed. And if we attempt to 


make a fence of any kind that ſhall be 
waſhed by the water in its courſe, it will 
always be found difficult to execute, and 


next to impoſſible to preſerve in proper 


order, unleſs where the declivity is ſo 
ſmall, as never to allow of a briſk current 
of water at any time. It will, therefore, 
be prudent in the farmer, as much as 


poſſible, to avoid making fences in this ſi- 


tuation. 

But, unluckily for the views of the im- 
prover, it happens, that as running- water 
forms ſuch a natural and eaſily- defined 
boundary, in an open and uncultivated 
country, theſe rills are moſt commonly em- 


ployed as marches between the grounds of 


one proprietor or tenant and another; ſo 
that the poſſeſſors of all ſuch fields find 
themſelves under the neceſſity of making 
fences in theſe places. c 
Where this is the caſe, and the proprie- 


tor 
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tor of the adjacent groupd will not agree tg 
make any exchange of ground, this incon- 
venience muſt be ſubmitted to, as an evil 
that cannot be removed. But, in all caſes 
where it can be done, it Would be much 
for the intereſt of both parties to alter the 
march ſo much as to allow a fence to be 
reared upon it on ſolid ground, making 
the rill entirely the property of one man 
for a certain part of its courſe, and entire- 
ly the property of the other at another part 
part of its courſe (as is repreſented in Fig. 
29) where ABC L repreſents a ſmall rivu- 


let flowing in its natural ſerpentine courſe, 


which is ſuppoſed to have been the march 
between the two different farms, X and Z; 
the poſſeſſors of which, for their mutual 
accommodation, have agreed to make the 
line DE FG HI, &c. the march in all 
time to come; ſo that the proprietor Z, 
gets the rivulet wholly upon his own farm 
from A to B, and from C to L; and the 
proprietor X, enjoys it as entirely as his 
own, from B to C; each of them reſerv- 
ing to himſelf, if need be, a liberty to 
bring a ſmall canal from the rill, as at M 


_ and 
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and N, to afford water to the cattle in his 
incloſures. e 

By this means, the fences will not only 
be more eaſily made and kept in repair, 
but the fields will likewiſe be more pro- 
perly divided, and admit of being more 
economically employed, than if a large 
ditch had been dug as a bed for the rill, 
and employed as a fence, as is commonly 
practiſed in caſes of this kind. For, as ri- 
vulets of this ſort uſually run in a ſort of 
level ſtrath*, which extends to ſome diſ- 
tance on each fide the water-courſe, be- 
fore the fields on each ſide begin to riſe 
from it; this level piece of low ground 
being frequently overflowed by the ſwell- 
ing of the rill, and being moreover con- 
tinually kept moiſt by the water running 
at no great depth below its ſurface, is ren- 
dered extremely fertile, and is much richer 
paſture than the drier ground on each fide 
of it, ſo as to be af very great value to 
the farmer, and requires to be managed 
in a very different way from what would 


* Strath is a narrow piece of low ground contained 
between hills, or any ſort of higher ground of conſider- 
able length, in proportion to its breadth. 


be 
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be proper for the higher ground on either 
fide of it. But when a large ditch is made, 
and that becomes the fence, it draws off 
the moiſture from this level ground en- 
tirely, ſo that in a very ſhort time it loſes 
a great deal of that fertility for which it 
uſed to be ſo remarkable. And as this 
low ground comes to be thus joined with 
the reſt of the field above it. the farmer is 
ſubjected to a good deal of inconvenience. 
For, as it is uſually of a nature ſo differ- 
ent from the reſt of the ground, it can 
neither be ploughed, ſowed, nor reaped, at 
the ſame time with the other parts of the 
field, nor manured in the ſame manner; 
nor, on many occaſions, can be ſowed 
with the ſame ſpecies of grain. But, by 
altering the march, as deſcribed above, it 
is plain that all theſe inconveniencies are 
entirely obviated.: For, by running the 
march-fence along the line that divides 
the ground of different qualities, he throws 
all the meadow-ground to one fide ; and, 
by erecting another fence on the oppoſite 
fide of the rill, between the high and low 
ground (as is repreſented by the dotted 
lines, OF, EH, and GP) the ground of 

| differeat 
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different qualities are kept ſeparate, and | 
may each of them be managed in the 
manner that ſhall be 'thought moſt * 
per for it. ö 


SNN V. 


General O8ſervations with regard to the 
Proper Div _ of a oY arm into Incig 180 


Brroxr 1 W eh this Eflay, I ſhall 
beg leave to make one other remark with 
regard to the diſtribution of incloſures, 
that may, perhaps, on ſome occaſions, be 
of uſe to the young improver ; and that 
is, to be guided, in general, with regard 
to the form and diſpofition of his inclo- 
ſures,” rather by the nature and ſite of the 
ground, than by any ideal form of beauty 
that he may conceive from exact regu- 
larity in a plan drawn upon paper. Na- 
ture will, in no caſe, admit of being direct- 
ly thwarted in her operations ; and all 
that induſtry ought to attempt, is, to pur- 
ſue her footſteps, obſerve her diſpoſitions, 
and gently bend them, where it can be 
'S 
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done, to make them concur with our de- 


_ ſighs. EEE 


Among men of taſte, that extravagant 


fondneſs for ſtraight lines, and perfect 


uniformity, which, for ſome time paſt, ſo 


univerſally ptevailed, is now juſtly ex- 
ploded. But let not the judicious farmer 
be hurried away into the oppoſite ex- 
treme, by following too cloſely the idea 
of beauty, that modern improvers have 
adopted. Ornament, with him, ought ever 
to be but a ſecondary conſideration ; and 


as ſtraight lines are always the moſt con- 


venient boundaries for his fields, let him 
never deviate from that but where the 
ſituation of his ground abſolutely requires 
it. But, where his ground is fo irregular 


as not to admit of theſe, it would be folly - 


in him to attempt it. 

For ground that is to be kept in tillage, 
it will be of conſequence to ſtudy, as much 
as may be, to have the fences of the two 
| fides parallel to one another, and ſtraight, 
as at QQQ (Fig. 20) but it is of 
much ſmaller conſequence to have the 
bonndaries, at the two ends of the ridges, 
either 
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either ſtraight or parallel to one another; 


and therefore, on occaſions which may 
require it, the farmer ought always to 


humour the ſituation of the ground in thoſs 


fences that are oppoſite to the ends of the 


ridges, as in the curve-line FGP (Fig. 20) 
which is ſuppoſed to be the natural form 
of the banks of the rill, rather than the 
ſtraight lines ON, NG, GT, or any other 
ſtraight line whatever. 


Nor ought the economical farmer to 
conſult only the ſituation of his grounds, 


but alſo their quality, when he means to 
divide them' into incloſures : For it often 
happens, that two fields of very different 
qualities, lie quite contiguous to one an- 


other, and if theſe, for the ſake of regu- 


larity, ſhould be included in the ſame in- 


cloſure, and form, perhaps, different parts 


of the ſame ridge, he may very ſoon loſe 


more by the damage that the one part 


may ſuſtain, by his being obliged to la- 
bour it improperly, along with the other, 
than he can gain by the greater quantity 
of work that he can perform in a regular 
than in an irregular field. He will, there- 
fore, in genera], make it his ſtudy to have 

all 
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all the ground in one incloſure as much of 
of the ſame quality as poſſible; and make 

the exact regularity of his field, in ſome 
meaſure, give way to conveniency in this 
reſpect; although he will not be fo ſcru- 
pulouſly attentive hereto as te diſtort his 
fences for every trifling inequality in this 


reſpect. 


Fd 


0 BY 


The foregoing ſheets were printed before 

T had an opportunity of peruſing the late Mr. 

Boutcher's judicious Treatiſe on Foreſt Trees. 
It gives me much ſatisfaction to obſerve, that 
the opinion I have been obliged from experi- 
ence to adopt, of the neceſſity of having a rich 
foil for a nurſery of thorn plants, is ſo trongly 
confirmed by the experience of that attentrue 
nurſeryman.— In ſome reſp?6ts, that gentle- 
man recommends a mode of culture for rear- 
ing hedges, different from that which ] have 
moſt approved of : But upon a careful re- 
viſal of what has been advanced in the pre- 
ceding pages, I find no reaſon to alter any 
thing that has been ſaid on that head. His 
experience has been chiefly in the garden, or 
2828 in 
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in rich ſheltered parts of the country ;—mine 
bas been in the fields, and expoſed tuation. 
This will account for his approving of ſome 
modes of practice, that I baue not, nor can 
recommend. Thoſe who are in a fimilar fi- 
tuation with himſelf, may, without ganger, 
> _ adopt this practice. What I have recommend- 
ed, will anſwer as well in theſe fituations, 
and is the only practice I have yet ſeen that 
can be ſucceſsfully followed in others that 
are more unfavourable. My aim has been ta 
extend this improvement to the bare and eu- 
; poſed fields of Scotland, where the difficulty 
P rearing hedges is much greater than thoſe 
who have lived in ſheltered countries can well 
imagine. 

J might anſwer fome objeSions be has 
made, and point out the reaſons for my re- 
taining ſome opinions different from bim. 
but, thinking this would only, without ne- 
ceſity, add to the bulk of this Volume, I chooſe 
fo engage no ferther at preſent in this diſtuſe 
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ADDITIONS TO THE FOURTH EDITION, : 


$ XXXVI 


Of the beſt Method” of making Mi. 1-dams, 
or Wiers, Heads, or Breafts acroſs Rivers. | 


I xnow of no ſpecies of fence upon 
which more money is generally expended, 
than that which forms the ſubje& of the 
preſent article : for, though I hope to be 
able to ſhow that it may be eaſily effected, 
yet, as it has been hitherto executed, it is 
not only expenſive on its firſt erection, but 
is ſo liable ever afterwards to ſuſtain 
damage from floods, that it is a ſource of 
never-failing diſquietude, and endleſs 
charge, to the owners of ſuch works. 

Hitherto, it has been cuſtomary to make 
the dike which forms the mill-dam, head, 
or wier, which runs acroſs a river, univerſally 
of a triangular form, being wide at the baſe, 
and growing gradually narrower towards 
the top, where it 
ends ig a kind of 
point, as in the 


no form can be —_— that could 2 
weaker, or more liable to accidents, The 
force 
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force of running-water, when its velocity js 
accelerated by falling from a confiderable 
height, upon bodies that oppoſe its motion, 
becomes -nearly irreſiſtible ; and, in this 
mode of conſtructing a dam, the artiſt ſeems 
induſtriouſly to have aimed at giving an ex- 
ample of the power of water, under theſe 
circumſtances: for no ſooner does that 
water ſhoot over the uppermoſt ſtones of 
the dam, than it precipitates itſelf with vio- 
Hence upon thoſe ſtones on the lower fide 
of the inclined plane, which are made ta 
project beyond the firſt—but which are thus 
made to ſuſtain the whole force of that 
concuſſion. From one ſtone it proceeds to 
another, and another, ſtill acquiring addi- 
tional velocity, till it reach the bottom of 
the inclined plane ; and, if the height be 
conſiderable, it is eaſy to ſee that the force 
of the water, before it reaches the bottom, 
muſt have become ſuch, as to be capable of 
diſplacing the largeſt ſtones that the power 
of man can place in that poſitionꝰ . 

* The water too, which ruſhes through between the 
crannies of the ſtones every where, eſpecially where the 


mound is of conſiderable height, is ſo powerful, as to 
diſplace the materials in every part, and greatly accelerate 


the ruin. 5 
Thus 


IND FENCES. 161 


Thus it has happened, and eyer muſt 
continue to be the caſe, that every weir 
which is conſtructed on this principle of 
rough unhewen ſtone, is, from time to 
time, liable to be ſwept entirely away, ſo 
as to lay the machinery waſte until it be 
again rebuilt; which frequently happens at 
that ſeaſon of the year, when ſuch opera- 
tions are the moſt troubleſome and Gd 
five. | 
The frequent recurrence of ſuch acci- 
dents has induced ſome owners of ma- 
chinery to erect their weirs in a very 
expenſive manner at firſt, by building the 
whole triangle of hewn ſtone, the ſurface 
of which is ſo ſmooth, as to ſuffer the water 
to glide over it, without being able to infi- 
nuate itſelf ſo readily between the crannies 
as in the former caſe. Much good like- 
wiſe, ſome are inclined to think, may be 
derived from giving the ſurface of the weir 
@ particular form of curvature, which I do 
not think neceſſary here to dwell upon. 
This is, indeed, found to give it ſome addi- 
tional ſecurity ; but, unleſs the whole be 
batted together with bats of iron, it is ſtil 
found to be inſecure ; and the expence, 

Yor. I. M where 
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where ſich batting is attempted, is ſuch as 
to prevent it from being carried into effect, 
Une under very particular circumſtances: 
| Fortunately, however, for thoſe who 
have works of this kind to accompliſh, by 
adopting a more judicions mode of con- 
ſtruction, they may rear a dam that will be 
equally ſttong with the inclined plane, when 
made of hetwn fone, or even when butted 
with iron, at an expence not greater, at 
left, than would have reared one of the 
rudeſt conſtruction of common ſtones. 
Ihe reader, from what has been already 
aid, will eaſily perceive, ny the eg Cir- 
| Aability to the dam, are, 'to remove 'the 
ſtones out of the way of the falling water, 
{0% as to free them from running a riſk of 
being difplaced 'by it in its fall, and to pre- 
vent the water from being forced violently 
through the crevices of the mound towards 
the bottom; he will alſo perceive, that ce 
firſt part will be eaſily effected, merely by 
making that ſide of the breaſt Which looks 
towards the lower part of the river, a per- 
pendicular wall, inſtead of an inclined plane 
5 in this caſe the water, When it is 
3 * forced 


* 


forced over the top of the dam, with the 
velocity it neceſſarily acquires when in a 
flood, will ſhoot aver clear, without touch- 
ing any part of the perpendicular wall, 
exactly in the ſame manner as it ſhoots over 
a perpendicular rock, in a natural caſcade. 
This is ſo obvious, as to need only to be 
ſtated, in order to be recognized as unex- 


ceptionably juſt, by every perſon who ſhall 


beſtow a ſingle thought upon the ſubject. 
It is indeed 1 obvious, that it muſt excite 
ſome degree of wonder, it ſhould not 
have been long. ago carried into univerſal 
T deer 
It is not, however, a matter of great dif- 
ficulty to account for the manner in which 
mankind have been led into a general per- 
ſuaſion, not only of the lility of the trian- 
gular form of a double inclined plane, but 
even of the neceſſity of it, for giving ſtrength 
to the dam dike. It is very obvious, that 
if a ſtrong force were applied to one fide of 
a perpendicular wall, tending to puſh it 
over, that wall would receive a great addi- 
tional ſupport, were a ſtrong beam of wood 
placed i in a diagonal direction upon the fide 
oF the wall, oppoſite to that to which the 
M 2 _ preſſure 
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preſſure was applied it is exactly upon this 
principle, that the buttreſs of ſtones thus 
applied, has been ſuppoſed to ſtrengthen 
the dam dike—for as the water, flowing 
forward, apparently tends to force the wall 
forward along with it, the buttreſs ſeemed 
to be neceſſary to enable it to bear that 
preſſure, without being carried away along 
with it. 

But here it deſerves to be a that 
there 1s a great fallacy in this mode af rea- 
| ſoning, as applied to this caſe, The ſtrength 
of a wall for reſiſting the force of water, 
depends chiefly upon the abſolute weight of 
the materials of which it conſiſts ; and, if 
theſe materials are of ſuch a form, as to 
make the water preſs perpendicularly on 
any part of it, the very weight of that 
Water, if the materials reſiſt the entrance 

of water, will add ſomething to its ſolidity. 
Now, as there is nothing to prevent you 
from adding as much thickneſs to the 
wall, as the circumſtances of the caſe ſhall 
render neceſſary, the buttreſs on the under 
fide may be removed, without the ſmalleſt 
danger of rendering it weaker in any reſpect 
and, for the reaſons already given, it 
ought moſt certainly to be removed, 

55 . There 
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There is not, however, the ſame rea- 
ſon for removing the ſlope on the upper 
fide of the wall; on the contrary, the far- 
ther it is filled up above the breaſt, and 
the more gradually it ſhelves downward 
there, the firmer it will be: for, as the 
water preſſes with a force exactly propor- 
tioned to its perpendicular depth, if the 
mound be broad enough, at the bottom, 
where the preſſure is, of neceſſity, greateſt, 
there is no neceſſity of having it broad at the 
top, where that preſſure is diminiſhed al- 
moſt to nothing. The eaſineſs of the ſlope, 
too, is well adapted for preventing the cur- 
rent from ſtriking with great force upon it, 
or other objects which may be forced 
down with the ſtream, from laying violent 
hold of it, and tearing it forcibly aſunder. 
Nor is it a matter of great difficulty to 
make -ſuch a mound ; for, as the water 
above the dam is nearly ſtagnant, any kind 
of looſe ſtones, or gravel, or other rubbiſh 
that is not ſoluble in water, will be in no 
danger of being diſplaced by the ſtream, 
but will lie there undiſturbed, if they be 
thrown in any-how, at random, 


Theſe principles being thus explained, 
M 3 I ſhall 
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I aal fubjoin a few Me direQtions for 
if carefully adverted to, will ſeldom fail t < 
give ſatisfaction to thoſe who ſhall adopt 
them. =. 
| It needs ſcarcel y be obſerved, that i in 
building this kind of wall, as in every other 
wall whatever, it is neceſſary to dig, till a 
firm foundation be found. — Rock is the 
beſt, where it can be reached, for obvious 
reaſons. Where the bottom is only gra- | 
vel, a wide trench ſhould be made, for A 
conſiderable depth, which ought to be, at 
- leaſt, fix or eight feet in width. All the 
rubbiſh that comes from this trench. ſhould 
be thrown to the upper fide of the dam. 
The wall ſhould then be built, two, three, 
or four feet in thickneſs, as circumſtances 
ſhall indicate ; the higher the dam, the 
thicker, always, ſhould the wall be. But 
few caſes occur, in which more than two 
or three feet are abſolutely neceſſary. The 
ſtones in this wall ſhould be bedded with 
as great care as poſſible, without any mor- 
tar, or with tarras at the bottom eſpecially, 
if any mortar be uſed, and as few little pin- 
| nings be put in among them as may be. 


And, 
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And, as it 1s of great conſequence for pre· 
venting the waſte of water, but ſtill more, 
for rendering the wall firm and durable, 
that no water ſhould leak through the 
dam, the opening that is left on the upper 
{ide of the wall (which, in no caſe, ſhould 
be leſs than three feet, and, where the 
mound is high, five or ſix feet will be bet- 
ter) ſhould be rammed full of clay, regu- 
larly as the wall riſes upwards. When the 
wall reaches near to the height that is re- 
quired, it ought to be brought to a true 
level acroſs the river, it whole length, and 
upon the top ſhould be laid a coping of 
flat ſtones of as large a breadth as they 
can be got, and neatly cut, and cloſely 
Joined in every part (where this cannot be 
had, or where it is required to project 
very far, planks of oak-wood may be 
adopted in its ſtead). This coping of flat 
ſtones ſhould project over the perpendicu- 
lar wall, on the under fide, as far as the 
nature of the materials will allow ; and 
on the other fide, it ought to extend as 
far as the length of the ſtones will permit, be- 
ing ſo laid as to ſlope downwards, towards 
the upper part of the river, in ſuch a man- 

„ ner 
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ner as that the dipping edge of theſe 
ſtones ſhould be from fix to twelve 
inches (according to their length) lower 
at the edge which projects over the wall. 
Theſe ſtones in the dipping lip ought to 
reſt upon the bed of rammed clay, which 
ſhould riſe higher than their lower lip, 
and overlap it in part, and if the flat ſtones 
cannot be made to join ſo cloſe as to be 
water-tight—ſome clay ought to be Jaid 
below them ſo as to prevent the water from 
ſinking down through the wall, which is 
always attended with danger. Small ſtones 
may ſafely be rammed into that clay, and 
it ought to be covered with gravel, which 
ſhould rife nearly, but not quite ſo high as 
the projecting lip of the coping of the 
wall. Stones, rubbiſh, or gravel ſhould be 
then tumbled down careleſsly into the bed 
of the river above the dam, ſo as to fill it 
up, as far as can be done at a mode- 
rate expence, making it to ſhelve gra- 
dually downwards from the dike into the 
water; and it will be adviſeable, where 
conveniency permits, to have the whole 
of this bed to be puddled fo as to make 
it carry the water through it without 
ſinking. 
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ſinking. The figure annexed ee 2 
ſection . 
of the 
whole == 
when 
finiſh- 
ed, in which A is the wall; B the bed of 
clay, intermixed with ſtones rammed firm ; 
C the coping ; D the looſe ſtones and gra- 
vel covering the whole, and extending for- 
ward in the form of an inclined plane be- 
neath the ſurface of the water in the dam. 
By inſpecting this figure, the uſe of the 
projecting lip of the coping will be appa- 
rent. It ſerves to throw the water clear 
over, ſo as to make it fall at ſome diſtance 
from the bottom of the wall. This diſ- 
tance will be greater when the river is in 
flood than at other times ; of. courſe, it will 
have a tendency to make a cavity in the bed 
of gravel at ſome feet diſtance from the 
wall, ſo as to be in no danger of undermin- 
ing it. But ſhould any danger of this fort 
be apprehended, a row of flat ſtones (or for 
want of theſe, a plank of oak) placed along 
the bottom of the wall, leaning towards it 
at top —and ſloping ſome inches from it 
below, 
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below, the under part of theſe ſtones being 
ſunk as deep at leaſt as the foundation of 
the wall, and then covered up with gravel, 
* will effectually fecure it. Though this is 
rather a ſuperfluous precaution. | 
IT beg leave here to repeat, that great 
care be taken to make the wall, through its 
whole length, as true a level as poſſible, that 
the ſheet of water may be ſpread over the 
whole of an equal thickneſs, during the 
floods, which will tend to moderate its 
force very much. I need ſcarcely add, that 
in laying out the direction of the wall, it 
ſhould never be ſuffered to come ſo near a 
rock in front of it as to endanger a.pow- 
erful eddy being thrown back upon the 
wall to endanger it—this being obvious to 
every conſiderate perſon. Where the head 
is thus made perfectly level and ſmooth, it 
will often happen that the ſtream of water 
which flows over it for the greateſt part of 
the year, will be ſo thin as not to prevent 
the growth of aquatic graſſes near the top, 
which -ought not to be. diſcouraged for 
which reaſan a little mould among the ſur- 
face gravel (which ought always to be 
ſmall) will do no harm. 


I am 
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I am aware of one objection to the mode 
of making dams here propoſed (which, in- 
deed, affects all the other contrivances in 
this Volume) viz. that it is ſo ſimple, and ſo 
little expenſive, as not to be calculated to 
catch the attention of men, like thoſe vaſt 
projects which have the grand and won- 
derful to recommend them. It propoſes 
only to benefit thoſe who are attentive to 
their own intereſt and a judicious econo- 
my. A time may come, however diſtant, 
in which theſe may be deemed objects of 
great national importance. 

It will alſo be objected that the ſtones 
will be in danger of being ſucted out of the 
wall, ſo as to undermine it, and make it 
tumble down, this being an accident to 
which breaſts on the modes of conſtruction 
now in uſe are extremely liable. It be- 
comes, therefore, neceſſary that the reader 
ſhould be here directed to attend to the cirr- 
cumſtances which have been here adopted 
with a view to obviate this evil, that the 
ſtructure may be ſo carefully erected as to be 
in no danger of being deficient in theſe re- 
ſpects, ſo as to render the work of no value. 
In the firſt place, you will pleaſe to ad- 
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vert to the bed of clay, rammed in upon the 
upper fide of the breaſt ; care ſhould be 
taken that the foundation of this clay bed 
be dug ſo deep as to reach the ſolid bot- 
tom—and that the clay zhere be very care- 
fully rammed down, ſo as to leave no paſ- 
ſage for the water at that place, or any- 
where elſe; for if water ſhould force its 
way through any ſmall crannies towards 
the bottom, eſpecially where the breaſt is 
of great height, it will force its way with fo 
much impetuolity- as ſoon to widen the 
breach, and carry every thing before it.— 
It is chiefly becauſe of the neglecting this 
precaution, that breaſts for water are in gene- 
ral ſo unſtable. With a view to give mounds 
of this kind ſtability, it is uſual to throw in 
a great quantity of /arge ſtones in the place 
that is here occupied by the clay, than 
which nothing could be more injudicious— 
for the water always finds an eaſy paſlage 
among theſe ſtones—and infallibly muſt 
fuck out, as it is technically called, the lower 
part of the mound. —This is the unobſerved 
cauſe of the ſucking out of walls, as it is call- 
ed, which has been commonly aſcribed 
to the eddy from below. We ſhall ſoon 
have 
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have occaſion to take notice of other bene- 
fits that are to be derived from this bed of 
clay. 

In the ſecond place, the levelneſs of the 
top of the breaſt is of great conſequence for 
giving ſtability to the work, for by this 
means the ſheet of water, by being extended 
equally to a great length, is extremely thin 
in every part, and, conſequently,its force is 
much leſs conſiderable than when it is 
deeper in one place than in another, where 
powerful ſtreams are formed, which dig out 
pits below, that are extremely troubleſome 
and dangerous. This circumſtance ought 
therefore to be attended to with great 
care For the ſame reaſon the longer the 
breaſt is, the ſafer it will be, where this cir- 
cumſtance is adverted to. 

Thirdly, the coping at top ought t to pro- 
je as far oyer the wall as poſſible, and to be 
cut quite even in the edge. By this means, 
the water is made to ſhoot clear over the 
breaſt ſo as neyer to touch it, and is of an 
equal thickneſs in every part. This is a con- 
trivance that has never yet, that I have 
ſeen, been introduced into practice, and from 
the want of it, much miſchief is produced. — 


For, 
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For, where this is wanting, the water in its 
fall ſtriking on one ſtone after another, with 
the accelerated velocity it acquires in its 
deſcent, ' ſoon inſinuates itſelf among the 


ſeams— ſucks out the ſmaller ſtones, and 


thus throws down the whole fabric.—The 
cauſe being thus removed, the a of 
.courfe will not be felt. 

Fourthly, in conſequence of the ſhoot that 
the water acquires, the place where it falls 
at the bottom will vary with the force of 
the current. When the ſtream is low, the 
water will fall almoſt perpendicularly down: 
when higher, it will ſhoot over to a greater 

diſtance ; and when it is in a flood it will 


force itſelf over to a ſtill greater diſtance.— 


But when the water falls down perpendi- 
cularly, it has ſo little force as not to be 
able to derange any thing—when higher, it 
acquires more force, and puſhes more for- 
ward—and when in a high flood, it puſhes 
forward with the greateſt impetuoſity, and 
falls at a diſtance from the breaſt propor- 
tioned to the quantity of the water, and the 
height of the fall. —It is, of courſe, at the 
place it now reaches, that it digs the deep- 
eſt pit.— Hence, then, it would follow, that 
| ſhould 
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_ ſhould the water, when it ſhoots over the 
head, alight upon a bed of gravel, it would 
work for itſelf a pit, not cloſe by the wall, 
but at ſome diſtance from it; and that diſ- 

tance would be the . greater, the higher 
the head: from whence the water falls, ſo 
as to form the bottom of the pool, ſhelving 
upward, to the wall, as in the figure 
thus the foundation of the wall- would be 
in no danger of being undermined. 

But ſhould any danger of that kind be 
apprehended, where the fall is great, and 
the bottom ſoft (a bed of clay, for ex- 
ample) it may be adviſeable rather to 
prepare a proper -baſon for the water, than 
to leave it for nature to form one for 
herſelf. With that view, let the bottom 
be ſcooped out, as in the figure, ſo as to 
make a deep pool, into which the caſcade 
may fall. The depth of this baſon may 
be augmented, by raiſing a kind of bank of 
gravel or looſe ſtones before it. In this way 
all danger of undermining the foundation will 
be avoided; the force of the fall being broken 
by the water, before it reaches the bottom. 
If the bottom be very ſoft, a little gravel 
may be thrown into it, to defend it; no 

2 kind 
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kind of ſhoing, where the pool is deep 
enough, can be required. 

There js only one caſe I know f where 
the wall runs a riſk of being hurt by the 


water, after it has made its ſhoot, viz. when 


the falling ſtream ſtrikes upon a ſhelving 
| Tock which inclines towards the wall, fo as 
do drive an eddy back upon it, or make it 
wheel round in an irregular kind of cur- 
rent, The eaſieſt cure in this caſe, will 
be to dig out the rock where it is fo cir- 
cumſtanced, and to form a deop pool in its 
| place—the materials taken away can always 


be uſefully employed in making the Head. 


But if, after all, any danger ſhould be ap- 
prehended, from any kind of eddy below 
ſucking out the ſtones, that may be very 
 eafily and effectually prevented, by laying a 
few planks of oak along the whole length 
of the lower part of the wall, on whoſe 
ſmooth ſurface the water can take no hold, 
and behind which the ſtones will be effec- 
tually ſecured. I need hardly obſerve, 
that where any thing of this fort is intended, 
care ſhould be taken to put ſome knots of 
oak into the wall at proper places, when it 
is built, for the purpoſe of ſecuring theſe 
_ planks. 


Neither - 
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Neither is it neceſſary for, me to enlarge 


upon the neceſſity of augmenting the thick- 


neſs of the breaſt wall, where that is 


required to be made of an unuſual height--- 
that being a thing ſo ſelf-evident, as to be 
underſtood by every ordinary mechanic, 
It may not, however, be improper to re- 
mark, that a wall which is ſtrong enough 
to ſupport the ſame quantity of looſe mate- 
rials as the mound conſiſts of, that lies on 
one fide of it, is all that is required. This 
is neceſſary- but no perſon of ſound judg- 
ment will chooſe to go to the very limits 
of poſſibility in a caſe of this ſort=--it is 
always ſafeſt to err on the fide of exceſs, ſo 
that the wall ſhould be made fo ſtrong as to 
remove all doubt. 


$ XXXVII. . 


On the Means of preventing the Sea from 
making Encroachments on the Land. 


WHEREVER water is in motion, it is 
perpetually producing changes on the ſur- 
face of this globe, which at times prove 
highly beneficial to individuals; but more 
frequently hurtful, ſeeing the ravages pro- 
Ver. I. N duced 
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| duced by that element, which, when 
directly oppoſed, is found to be often irre- 
fiſtible, are frightfully deſtructive. In the 
preceding pages, ſome directions, which have 
never been found to fail in any one inſtance 
where they have been followed, have 
been given, for ſecuring the banks of river 
from the devaſtations by running waters. 
I now propoſe to add a few hints concerning 
the moſt efficacious means of ſetting bounds 
to the raging fury of the ocean. 
The principle, upon which the force of 
| water can be effectually reſiſted, is preciſely 
| the fame in all caſes: ſo that, in ſtrict 
propriety, little can be added to what has 
been already ſaid, farther than to ſhow in 
what manner the ſame principle can be fo 
managed, as to apply, with the beſt effect, 
| to the different caſes, as they ſhall occur. 
That water, when ſtrongly agitated, can 
B beſt be reſiſted by gently yielding to its in- 
| fluence, -and not directly by oppoſing its 
[i impulſe, is a truth that cannot be denied, 
and never ought to be loſt fight of in every 
operation, in which that powerful agent is 
concerned. In conformity with this prin- 
l ciple, it is ſound, that where the ſea-beach 
184 
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is low, the land is rather, in general, en- 
croaching on the ſea than the reverſe--- 
but wherever the ſhore is ſteep, the ſea is 
making encroachments upon the land, 
which are more or leſs conſiderable, ac- 
cording to circumſtances. Where rocks 
oppoſe an impenetrable barrier, they are lit- 
tle altered for ages; for, although immenſe 
maſſes of rock are ſometimes overturned by 
the raging fury of the ocean, the progreſs 
it makes in ſuch caſes is ſo flow, as ſcarcely 
to be perceptible ; but wherever the ſea 
approaches a perpendicular cliff of clay, or 
penetrable mould, it encroaches with haſty 
{trides ; and ſometimes carries off whole 
fields of good land, by the devouring ſweep 
of one furious tide. 

To guard againſt this evil, ſeveral con- 
trivances have been adopted, moſt of which 
have been ſo expenſive and inefficacious, as 
to compel thoſe who are ſufferers by this 
misfortune, to be often obliged to remain 
inactive ſpectators of the ravages to which 
they are inceſſantly expoſed. The general 
mode that has hitherto been attempted to 
ſtop the progreſs of this evil is, to erect a 
ſtrong bulwark of large ſtones in front of the 

N 2 bank, 
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hank, piling theſe ſtones above one another 
as carefully as poſſible, ſo as that the front 
expoſed to the fea ſlopes gradually back. 
ward towards the bank above, to which it 
finally joins at ſuch a height above the ſea, 
as the undertakers are able or willing to 
make it. 

Every bulwark of this kind is liable to 
be deſtroyed by one or other of the follow- 
ing circumſtances, all of which, on ſome 
coccaſions, co-operate, ſo as to get it thrown 
down, nearly in as ſhort a time as was re- 
quired to rear it up. 1ſt, If an individual 
has only a ſhare in the property of ſuch a 
bank, and thoſe on either ſide of him 
negle& to fortify their property, the ſea, 
making encroachments at either end, 
leaves his bulwark there, expoſed to the 
fury of the elements, ſo as to ſtand in need 
of perpetual repairs; or, 2d, Although this 
evil ſhould be avoided, the ſea, when furi- 
ouſly impelled by a ſtorm, is forced up the 
inclined plane with great fury, and, when 
the wave falls back, the body of water that 
had been forced up, ruſhes back again 
over the ſtones of the inclined plane,with ſtill 
greater force, like a caſcade, fo as forcibly 


to tear the ſtones out of their places, exactly 
| in 


AND FENCES. 181 


in the ſame manner that the ſtones of a 
mill- dam, of the uſual conſtruction, are diſ- 
placed; or, /aftly, the water, in its return, 
inſinuates itſelf between the ſtones and the 
bank at the top, where the ſtones join to 
the earth, and there ſcoops out the earth, 
ſo as to leave the ſtones defenceleſs from 
behind, and thus expoſed to be tumbled 
headlong down, by the force of the caf- 
cade, occaſioned by the revulſion of the 
tide. Nor is it poſſible that this evil ſhould 
ever be obviated, unleſs the inclined plane 
of ſtones ſhould be carried to a greater 
height than the water can ever be forced 
to riſe, by the accumulated force of a high 
tide, impelled by a ſtorm ; a thing that, if 
it could be accompliſhed by human power, 
would fruſtrate its own aim---for the 
caſcade would thus become ſo much 
lengthened, as to give the revulſing tide an 
irreſiſtible power over the ſtones toward 
the bottom, that muſt tear them from 
their places in a ſhort time, and ſcatter 
them about like pebbles on the ſea ſhore. 
Thus would reaſon decide on the probable 
conſequences of attempting to ſecure pro- 
perty, by means of ſuch bulwarks ; and ex- 
perience has fatally confirmed the juſtneſs 
N 3 of 


if 

+4 
k 

1 
i 
& 
* 
4 
. 
{ 
| 


75 
* 
2 
1 
1 
4 
1 
| 


182 OF INCLOSURES 


of it, by the example of numberleſs indi- 
viduals who have had the misfortune to 
attempt it. 

Wherever, a cure is practicable, it muſt 
be effected by a procedure, in almoſt every 
reſpect, the reverſe of the above. Large 
ſtones, inſtead of being gathered together 
there, muſt be carefully removed from the 
beach; for wherever a large ſtone is ſuf- 
fered to remain near the ſea- ſhore, between 
wet and dry, as it may be called, it in- 
fallibly produces a whirling eddy, which 
prevents the ſand and gravel from ever at- 
taining that ſmoothneſs of ſurface which 
alone can mitigate the fury of the waves, 
and prevent, them from ſcooping out the 
earth near the ſca-ſhore. Thus it happens, 
that Wherever many large ſtones are per- 
mitted to remain near the ſhore, the ſand 
and ſmall gravel, inſtead of being ſuffered 
there to remain till it be accumulated into 
a ſolid bed, that gradually riſes above the 
level of the ſea, is whirled about by an un- 
interrupted agitation, among the ſtones, 
till it, at laſt, makes its eſcape from among 
them, and is ſuffered to remain at reſt, on 

one: leſs perturbed part of the ſhore, and 
2 there 
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there to form a bulwark to protect that 
place from farther encroachments; where- 
as, that part of the ſhore where the great 
ſtones are ſuffered to remain, muſt conti- 
nue nearly at the ſame depth, for ages, and 
ſafer the defencelels coaſt, behind it, to be 
infallibly expoſed to the encroachments of 
the ſea, until that nuiſance ſhall firſt be 
removed. By adverting to this circum- 
ſtance, and carefully attending to- the na- 
tural operations of the ſea, in caſes of this 
ſort, we ſhall be enabled gradually to per- 
ceive by what ſteps the evil complained 
of may beſt be guarded againſt. 

When the fea waſhes down a great 
body of clay, or other kind of earth that 
is eaſily diffuſible in water, the whole of 
that diffuſible earth is quickly mixed with 
the agitated water, and with it is carried 
far away, until it reaches ſome place where 
the water is ſuffered to remain ſo long at 
reſt as flowly to allow it to ſubſide. 
There it forms beds of that ſoft kind of 
mud, called fleetch, which, when they gra- 
dually riſe above the ſurface of ordinary 
tides, become, in time, covered with her- 
bage, and, at laſt, form thoſe rich graſs 
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lands, known by the name of ſalt-marſbes. 
While this operation is going forward, the 
ſand, gravel, and ſtones, which were in- 
termixed among the earth, in its original 
ſtate, being more weighty than the other 


component parts of the mould, are depo- 


ſited near the bottom of the bank from 
whence they originally came; and if theſe 
materials be abundant, and few large ſtones 
among them, the bed of ſand or gravel 
thus accumulated, riſes, in time, above the 
ſurface of the ſea, and forms that kind of 
natural ſea-beach, which is found along 
the ſhore, in moſt places, where no ſenſible 
encroachments of the ſea are. perceptible. 


But if little ſand or gravel be contained in 


the bed of earth that is waſhed by the ſea, 
eſpecially if that bed of diffuſible earth 
reaches deeper than the ſurface of the wa- 
ter, the quantity of gravel or ſand is too 
ſmall to fill up the void that is occaſioned 
by the waſhing of the ſea, and the water 
continues deep o the very edge of the bank. 
Where this happens to take place, it is a 
very hopeleſs caſe; and it will be found a 


matter of great difficulty to effectuate a 


radical cure but, fortunately, this is a caſe 
0 that 
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that very ſeldom. occurs; ſo ſeldom, in- 
deed, that I have never ſeen one of the 
kind. In general, there is ſuch a quantity 
of ſand or grave} accumulated at the bot- 
tom of the bank as to raiſe the beach 
there, above the ſurface of low-water mark 
frequently above the ſurface of high- wa- 
ter mark, neap-tides ; ſo that it, is only at 
ſpring tides, or during ſtorms, that damage 
is ſuſtained. Where this is the caſe, the 
evil may be obviated, in moſt caſes, at a 
very ſmall expence ; and, in no cafe, will 
the expence be extravagantly high, if the 
following mode of procedure be adopted : 

Let a trench be firſt opened in the ſand 
or gravel, ten, twelve, or twenty feet wide, 
running in a direction perpendicular to the 
ſhore, right into the ſea. This ditch ſhould 
not go deeper than the ſand or gravel, nor 
need it be made more than one foot in 
depth, unleſs as afterwards excepted, let the 
gravel be of what depth it may. This 
trench may be carried out farther or ſhorter 
as circumſtances ſhall indicate. As ſoon as 
the trench is made, fill it up with earth dug 
from the bank immediately behind it, tak- 
ing care to pick out the large ſtones that 


happen 
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happen to be among it. Lay this earth 
ſo as to ſlope gradually upward towards the 
land, riſing in a regular ſlope, with an angle 
between 10 and 20 degrees from the hori- 
zon, continuing the ſlope in this manner 
till the top riſes higher than the higheſt 
riſe of tide when agitated by a ſtorm. 
When this trench has been thus filled up 
with the earth, taken from the bank open a 
freſh trench, of the ſame breadth, at one ſide 
of it, in the gravel, covering the ſurface of 
the earth that has juſt been laid down, 
with the gravel that is taken out of the 
trench, ſo as to cover that new-laid earth 
with a bed of gravel about one foot deep 
over the whole. Let the ſecond trench be 
filled up and covered in the ſame manner, 
and ſo on, till the whole be finiſned. 

If the bank of earth be not very high, and 
the ſhore over which the tide flows does 
not dip much, the inclined plane may be 
puſhed ſo far forward into the ſea, as to 
conſume the whole of the earth that muſt 
be taken from the bank, to bring it to a re- 
gular ſlope to its full height. The advan- 
tages to be reaped from this mode of pro- 
cedure, will be, 1ſt, that the earth will thus 

be 
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be removed at the leaſt expence poſſible 
2d, that the gravel will require to be moved 
to a ſmaller diſtance, for covering it, than 
would otherwiſe be required; and, laſtly, 
that no ground will be loſt, but rather 
ſomething will be gained from the ſea. 
But where the ſhore dips very faſt from 
the beach, it may perhaps be impoſſible to 
proceed after this manner, ſo that the ſſope 
muſt be made chiefly backwards upon the 
the land; and in that caſe it will be neceſ- 
ſary to dig the trench as deep in the gra- 
vel near the ſhore as can be conveniently 
done, in order that a quantity of gravel 
may be thus obtained to cover the earth as 
far back within land as poſfible. | 
Pleaſe, nowever, to obſerve, that the 
new-made earth will gradually ſubſide, and 
that the part of the ſlope which is conti- 
nued back upon the ſolid ground, will not 
ſubſide. at all; fo that if no precautions 
were adopted, there would ſoon happen to 
be a breach at this place, which would 
render the bank vulnerable.---To guard 
againſt this evil, therefore, be careful to 
ram the new- laid earth as firmly down as 
poſſible, eſpecially near the joining; and 
alſo 


— —— — mneeepmeys————e Ng — — 


188 OF. INCLOSURES 


alſo to trench over the ſurface of the ſolid 

bank to a conſiderable depth under the 

| ſlope, which will allow the earth there to 

to ſubſide a little, ſo as to keep them from 
ſeparating. 

The gravel ought to be carried upthe ſlope 
as far at leaſt as high water mark during the 
hig ſt tides. Above that, the ſlope ſhould 

be covered with a ſurface of vegetable mould, 
of as rich a quality as can conveniently 
be obtained, laid ſmooth, and ſown with 
graſs ſeeds---ſo as to bring it to a ſward as 
quickly as poſſible. Over that ſhould be 
laid, for ſome diſtance, a little gravel, which 
ſhould become gradually thinner, as it riſes 
higher, till it decreaſes to nothing. When 
this bank has become covered with a cloſe 
pile of graſs, ſuch waves as may be acci- 
dentally puſhed to an unuſual height during 
a caſual ſtorm, will flow back over its 
ſmooth ſurface without breaking it. For 
obvious reaſons, no ſtones or other impedi- 
ments ought to be ſuffered to remain upon 
the ſurface of this part of the bank. 

It will be unneceſſary for me to give 
more detailed directions, concerning the va- 
riations that ought to be adopted as circum- 

ſtances 
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ſtances differ, ſeeing that common ſenſe, 
where the principle is well underſtood, 
will ſuggeſt all that is neceſſary to every 
attentive mind which contemplates the 
ſubject ; and even if a volume were written 
upon it, there is little probability that all 
the variations of circumſtances, which in 
ſome caſes may poſſibly occur, would be 
adverted to. I ſhall therefore add no more 
than barely to ſuggeſt, that if the quantity 
of earth which requires to be taken away, 
be more than can be ſwallowed up in mak- 
ing the flope, perhaps the eaſieſt way of 
diſpoſing of it, after the ſlope is completed, 
will be to wheel or cart it down the ſlope 
at low water, as far as can be done, and 
there to throw it down looſe, to be waſhed 
away by the returning tide---taking ſpecial - 
care, in this caſe, to remove any ſtones that 
may be left---and not to allow a high 
mound there to accumulate. —If the bank 
be fo very high, as to render it an object of 
great expence to carry the ſlope as far as 
the top of the bank, in that caſe the ſlope 
may be diſcontinued, when it has advanced 
fo far as to be beyond the reach of the ſea 
at the higheſt tides.---For, under theſe cir- 

cumſtances 
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cumſtances, though a part of the cliff may 


at times fall down merely from the effects 


of the weather upon it, yet the ſea will not 


there make any farther encroachments upon 


the land. 


In Holland, where the ſea dikes conſiſt 
almoſt wholly of looſe ſand, which is 
nearly in as great danger of being deranged 
by wind as by water, and where the ſmalleſt 
accident happening to them would prove 
fatal to many thouſand perſons, and entirely 
deſtructive of their property, they are under 
the neceſſity of adopting precautions for ſe- 


curing their banks that our ſituation renders, 


in general, unneceflary. In the moſt vul- 
nerable places, they find the beſt defence 
they can adopt againſt the alternate attacks 


of the two elements, is to cover the ſlope of 


the bank with thatch, which is pinned 
down along their whole ſurface with care, 
in a manner that experience has taught 
them to be tolerably ſecure ; but, as this 
thatch is liable to be deranged by various 
accidents, magazines. of it are laid in 
at convenient diſtances, and men are ap- 
pointed to examine the banks daily, along 
their whole length, each being charged to 
take 
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take care, that any derangement in his own 
diviſion be immediately put to rights. I 
mention this here, as a thing that ought to 
be generally known in this ifland, though it 
can ſcarcely ever be required in the caſes 
of which I now treat- - it is chiefly where 
wiers are attempted with a view to gain 
land from the ſea, as in 2 that it 
can be wanted. 


F XXXVIII. 


Curſory hints on the moſt beneficial method of 
recovering low land, in certain caſes, from 
the ſea. 


On the ſubject of gaining land from the Ti 
ſea, ſo nearly connected with that I have juſt 1 
conſidered but upon which I do not mean 
to enter at large in this place, I ſhall beg leave 
to ſuggeſt a ſingle hint for farther conſidera- 
tion.— It is this: land is ſometimes gained 
from the ſea, by gradually riſing in its ſur- 
face till it be above the level of high water 
mark. ſome times by riſing no higher than 
low water —and ſometimes by making an 
incloſure, and pumping the water out from 
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a depth below the loweſt tide level, as in 
ſome parts of Holland. 

In this country, in general, the greateſt 
efforts that are made, have been to recover 
land that has riſen above low water level - but 
has not reached to the height of high water 
mark, as in thoſe large works in Bedford, 
Cambridge, and Lincoln- ſhires, in which the 
ground is ſo low as to be much incommod- 
ed by water—and, according to the mode 
of procedure that has been adopted, it ſeems 
to be in no train of ever being better, but per- 
haps rather worſe, if the ſame ſyſtem ſhould 
continue to be followed. 

To obtain ideas on this ſubject, it is ne- 
ceſſary to advert, that the extenſive marſhes 
here named have been produced by a gra- 
dual depoſition of mud, continued for ages, 
which has been carried down by the large 
rivers which there diſembogue into the 
ſea: for the current of theſe rivers being 
there met by the ſea, occaſioned a ſtag- 
nation of the muddy waters during the full 

tide, which, while in a ſtate of reſt, de po- 
ſited its mud, and flowed off at ebb-tide 
much purer than before. The bottom 
thus gradually roſe higher till it got above 
| ; the 
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the level of low water, in which ſtate a few 
aquatic plants ſprung up, and formed thoſe 
marſh lands, which naturally attracted the 
cupidity of men of property around them ; 
and it became an object of great enterpriſe, 
ſo to ſhut out the water from theſe marſhes, 
as to augment their produce as much as 
poſſible. Fa 

Perhaps ſomething was gained in point of 
time, by thoſe operations that have been 
there carried on---but I much ſuſpect, that, 
if the ultimate value of the ſubject be con- 
ſidered, and the expence at which the al- 
terations that have been made, is adverted 
to, the loſs has conſiderably exceeded the 
gain. Nature in her progreſs, though per- 
haps alittle too ſlow for the wiſhes of man, 
would have effected her purpoſe much 
more completely (and probably by this time 


it might have been fully effected) than ever 


can be achieved by the feeble operations of 
man. Experience has diſcovered, that cer- 
tain places in thoſe marſhes are much deep- 
er than others ; and, conſequently, by being 
below the general level, are of ſcarcely any 
value; nor have they any proſpect of ever be- 
coming more valuable than they now are.---If 
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nature had been ſuffered to purſue her own 
courſe, this would not have been the caſe. 
When the riſing tide puſhes back the mud- 
dy waters, theſe, when ſtagnant, muſt aſſume - 
a leyel ſurface ; of courſe, the quantity of 
matter depoſited at the bottom, during 
{till water, muſt be in proportion to the 
height of the water above it every where, 
Hence, where the height of the bottom 
was within three feet of the ſurface, if the 
depoſition there was oneinchin a given time, 
where the depth of water was fix feet, two 
inches of mud would be de poſited, and three 
inches where it-was nine feet deep. In 
this way, it is obvious that the hollow 
places muſt have been filled up much more 
quickly than the ſhallows.. But when it 
is farther adverted to, that the water would 
have remained ſtagnant above the deep 
places many hours at each tide, while not 
one drop was above the higher places, it 
muſt be evident, that the depoſition of 
mud in the hollows, muſt have exceeded 
that on the heights, in a ratio much greater 
than that which is above indicated. In this 
manner, nature had a perpetual and invari- 
able tendency to level the ſurface of this 
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bottom, and gradually to raiſe every part 
of it above the ſurface of the water nearly 
in an equal degree, ſo that every part of the 
field muſt have been, at laſt, nearly of the 
ſame value. Many millions of acres, the moſt 
fertile on the globe, have thus boen raiſed 
out of water; and immenſe marſhes have 
thus been filled up, which the weakneſs 
of man alone has prevented him from ef- 
fecting. 

The operations of man, have, in this 
inſtance, effectually deranged this beautiful 
economy of nature. Cuts have been made, 
through which the rivers were to be con- 
veyed to the ſea, without being ſuffered to 
ſpread, at any time, upon the marſhes. 
What are the natural conſequences of theſe 
operations? In the parts of thoſe artifi- 
cial channels, where the water is made to 
ſtagnate by the tide, a conſiderable depoſi- 
tion of mud is made, which tends gradually 
to raiſe the bottom of thoſe rivers, the loweft 
of which were originallyintended to-operate, 
and did in fact operate, as drains to the adjoin- 
ing fields, and to make it higher than 
theſe fields, and thus for a ſhort while 
only anſwer the purpoſe for which they 
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were originally intended. Now, although 
the current where the rivers are conſider- 
able, does tend to ſweep away part of that 
mud, at the retreat of the tide, yet a great 
part of it remains, and this muſt either be 
ſcooped out, at a great expence, or the 
land be deſtroyed by hurtful water. 

In the mean while, all that mud which 
is carried forward, paſt the marſhes, by the 
rapid current of the rivers, now confined to 
a narrow bed, 1s repelled by the tide, when 
it gets paſt the mounds, and muſt there 
gradually accumulate, ſo as to form a bank 
beyond the marſhes, which, in time, will 
riſe above the ſurface, and, if permitted, 
will riſe higher than the preſent low lands, 
ſo as to leave them like pits, that muſt 
be ſubjected to a perpetual and heavy 
charge, to render them good for any thing. 

From this plain and obvious reaſon- 
ing (without entering into the conſidera- 
tion of other particulars, which tend to 
the ſame point) the concluſion above drawn 
ſeems to be incontrovertible. From that 
reaſoning, likewiſe, it follows, that the 
beſt mode of ever rendering thoſe fields 
ſound land, is to put them under ſuch ma- 

nagement 
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nagement as to enable the owners to ſuffer 
the waters, when in flood, and, conſe- 
quently, in the muddieſt ſtate poſſible, to 
have free acceſs to theſe fields when they 
can ſuſtain leaſt damage from it (eſ- 
pecially thoſe that are the deepeſt) and to 
allow that water to run off, after it has re- 
mained ſtagnant for a ſhort while, for the 
purpoſe of depoſiting its mud. But as the 
diviſion of property there, will render it 
impoſſible ever to get ſuch a bold meaſure 
generally adopted, and as it would require 
ſtronger mounds, than can, in general, be 
erected round private property, to render 
this meaſure locally practicable, it ſeems to 
me probable, that no effectual remedy can 
ever be there applied for removing this 
evil. | 
In the mean while, the progreſs of nature 
may be ſeen going regularly forward on the 
banks of the Humber ; the tide, in which 
eſtuary, puſhes the mud that is ſo copi- 
ouſly brought down to it by the Trent, 
the Ouſe, the Darent, and many other 
rivers, towards the ſhores every where a- 
round it, though with ſome diverſity of 1 
O 3 progreſs, TH 


198 OF INCLOSURES, Gs. 


progreſs, according to ſituation and circum- 
ſtances, to which it is making continual ad- 
ditions of land, that when it has riſen 
high enough, is among the moſt valuable 
which is to be found in the kingdom. | 
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INTRODUCTION. 


HE principal part of the following 
Eſſay was firſt publiſhed in the 
year 1755, exactly as it now appears, 
(verbal corrections excepted) and had 
paſſed through three editions before the 
year 1795, when the Preſident of the 
Board of Agriculture brought forward a 
motion in parhament, to obtain a premium 
of 1000/. to be given to one Mr. 
Joſeph Elkington, for diſcoveries ſaid to 


be made by him in the art of draining br 
land. This naturally called the attention i 
of the author to a ſubject, on which he 1 
had formerly written himſelf; and from 1 
the particular enquiries he made, he found % 


reaſon to be ſatisfied,” that the only par- 

ticular in which Mr. Elkington's mode of | 
draining differed from that practiſed in 38 

. \ 

| 


az oc 


general throughout Britain, conſiſted in | 
what he called, fapping for ſprings, a mode i 
of draining which had been practiſed by 
the author more than thirty years be- 
fore, and which had been particularly 
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deſcribed and illuſtrated by figures in the 
firſt edition of theſe eſſays. On this oc- 
caſion, without any intention either to 
fruſtrate Mr. Elkington of his premium, 


or to claim any gratuity to himſelf, the 


author thought it expedient, politely by 


letter, to inform Sir John Sinclair of the 


miſtake he had inadvertently fallen into, 
in aſctibing that practice, as an original 
invention, excluffvely to Mr. Elkington, and 
producing a quotation from this Eſſay, as 
a deciſive proof that it was fiot a new 
thing. Sir John Sinclair, without ad- 
verting to thoſe fads, choſe afterwards 
to ſtate, in two ſeparate publications, in 
the moſt deciſive manner, his opinioh of 
the undoubted right that Mr. Elkington 
had to claim this invention exc/uffvely as 
his own. This drew from the author a 
lecond letter. to Sir John, in which the 
juſtice of that deciſion is controverted, 
and in which the author calls upon the 
Board of Agriculture to publiſh af ac- 
count of Mr. Elkington's mode of drain- 
ing, that the public may be enabled to 
judge impartially in this caſe. Theſe 
letters being publithed in the introduction 

4 to 
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to the Third Volume of theſe Eſſays, the 
reader is here referred to them. 

Whether it was in conſequence of the 
demand above made, or from any other 
motive, the author cannot ſay; but in the 
news- paper called the Sun, for June 3, 
1796, the following account of Mr. El- 
kington's mode of draining was publiſhed. 
As ſoon as he heard of it, the author took 
the earlieſt opportunity of reading it, which 
he had no ſooner done, than he repented 
him of having, in ſome meaſure, pledged 
himſelf in that letter, to make ſome remarks 
upon it. Writing, where one finds little 
to commend, is but a very unpleaſing taſk. 
On the preſent occaſion, it became pe- 
culiarly ſo, becauſe the honeft man, againſt 
whom would ſeem to apply, any cenfure 
that ſhould be made, appears himſelf to 
be abuſed. —No wonder, then, if the taſk 
was undertaken with reluctance, and as 
long delayed as poſſible. When about to 
publiſh the preſent edition of theſe Eſſays, 
however (Feb. 1797) the author thought 
it incumbent on him, after what had 
paſſed, to take ſome notice of this publica- 
tion; and with that view, he read it over 
with 
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with greater care than he had done before, 
which enabled him to perceive, that he 
could happily get rid of the taſk; for, un- 
leſs it be in a very few particulars indeed, 
he finds, that from the moſt painful atten- 
tion he could beſtow upon it, he has 

{carcely been able to collect a ſingle con- ü 
ſiſtent idea from the peruſal of that per- 
formance.— At the firſt curſory reading, 
he believed, indeed, that he ſhould be 
able to make ſomething of it ; but after- 
wards he found, that in proportion as the 
paſſages were examined with care, theſe 
naſcent ideas evaniſhed. He now, there- 
fore, 1s forced candidly to acknowledge, 
that he cannot collect, 7rom this paper, any 
thing that can deciſively thow, whether 
Mr. Elkington's mode of draining be the 
ſame, or different from his own. That 
the reader may judge for himſelf, however, 
in this caſe, and that the preſent Treatiſe 
may be made as complete as poſſible on 
this ſubject in itſelf, that paper (which is 
not very long) 1s printed entire, with as 
ſtrict an attention to accuracy as he could 
beſtow. It is, however, ſo far fortunate 
tor Mr, Elkington, that it does not appear 
to 
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to be written by him. Indeed, it bears 
internal evidence ſufficient to prove, that 
it never could have been written by him, 
or by any one who had actually pradtiſed 
draining. 
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MR. ELKING TON'S MODE OF DRAINING. 


ExTRACTS from the MinuTEs of PRoO- 
CEEDINGS of the BOARD oF AGRICUL= 
TURE, reſpecting Mr. ELKINGTON'S 


Mode of Draining Land. 


* Ix is a circumſtance hardly to be cre- 
dited, that the principles on which the 
draining of land depends, ſhould have re- 
mained ſo long unaſcertained, conſidering 
the great private benefit, and the many 
public advantages, which muſt neceſſarily 
be derived from carrying ſo important an 

art to perfection. 

be following narrative will explain 
the circumſtances, that led to ſo valuable 

a diſcovery ; which, however immaterial 

in themſelves, it was thought right to pre- 

ſerve 
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ſerve, as a proof, among many others, 
how trifling incidents may produce very 
important conſequences ; 

„About 30 years ago (anno 1763- 4) Mr. 
JosEPH eee then 22 years of age, 
took a farm, called Princethorp, contain- 
ing nearly 200 acres, ſituated in the pa- 
riſh of Stretton upon Dunſmore, in the 
county of Warwick.—- The parith had 
been lately incloſed by act of parliament, 
but the farm hg poſſeſſed conſiſted chiefly 
of poor quality, not being worth more 
than fix ſhillings per acre, It was ex- 
tremely wet; and finding that it rotted 
his ſheep, he determined, if poſſible, to 
drain it.— The field in which he began 
was of a wet, gravelly nature, and full of 
ſprings. In order to drain it, he dug a 
trench, from four to five feet in depth ; 
but after proceeding with it for about 100 
yards, he found that no water entered the 
trench, and conſequently that he had not 
hit upon the ſpring which occaſioned the 
miſchief. - A thought accidentally ſtruck 
him, that it might be of uſe to know, 
what, kind of ſtrata lay under the trench, 
whether hard or ſoft, and how near it lay 
: to 


* 


| : 
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to the rock. He got an jron-crow or bar 
for that purpoſe, about 18 inches in dia- 
ter (ſuch as the Warwickſhire farmers 
commonly make uſe of for making holes, 
into which their ſtakes for fixing hurdles 
are put.) This crow he forced down 
about three feet into the earth. Upon 


taking it out, to his aſtoniſhment, a great 


quantity of water burſt out, and ran down 
the trench.—This naturally led Mr. El- 
kington to think of applying an auger, as 
an inſtrument better adapted for the pur- 
poſe of boring. Upon trial, he ſoon found 
that to be the caſe; and by following the 
ſame plan, uſing the auger where neceſ- 
ſary, he was at laſt enabled to drain all 
the wet parts of his farm“. 


6 The 


* This account of Mr. Elkington's diſcovery, differs 
in nothing materially from that which is ſtated in my 
letter; only it appears, that the preciſe date of this 
ſuppoſed diſcovery, ſeems to be carefully kept out of 
view. It is here ſaid, that he 7201 his farm (obſerve, it 
is took his farm, not that he entered to it, far leſs that he 
made his diſcovery in draining) in the year 1763-4. For 
aught that here appears to the contrary, he may have en- 
tered into the poſſeſſion of his farm, in the year 1774: 
for I have known many leaſes of farms taten ten or 
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The advantages attending the draining 
of this farm, were very great indeed. 
When 


twelve, ſome twenty years before the entry to them. 
But to put aſide all appearance of cavilling, let us ſup- 
poſe that the ambiguous date of 1763-4, means that he 
took it in 1763, and entered to it 1764. I take parti- 
cular notice of this circumſtance here, becauſe, in the 
anſwer Sir John Sinclair wrote to my firſt letter, printed 
above, after apologizing to me, for having obtained 
\a premium for Mr. Elkington, inſtead of myſelf, he 
ſeemed to conſider the priority of the date of Mr. El- 
kington's diſcoyery, as the ground on which he muſt 
determine, IJ am to mcet with him (fays he) at 
Wooburn Abbey, on Monday next, when J ſhall haye 
this circumſtance fully inveſtigated, and inform you of 
it.“ The publication above, is the firſt intimation I had 
of jt. Now, by what is here ſaid, it could not be earlier 
than the year 1764 ; probably it muſt have been many 
years after—for it is faid, the farm rotted his ſheep, 
which he could not know, till he had been in poſſeſſion 
of it at leaſt one year. From the very next paragraph 
it appears, that he had not kept it one year only, but ſe- 
veral years before he began to drain; for it is there 
ſaid, « when he firſt got poſſeſſion, he loſt, in the courſe 
of a few years, above 8co ſheep by the rot.“ The ori- 
ginal diſcovery, therefore, muſt haye been made by him, 
not in the year 1964 or 1765, but ſeveral years, at leaſt, 
poſterior to theſe years. Whence comes it, that Sir 
John ſhould now /udicufly ſpeak with ſo little preciſion, 
to a point that he confeſſedly conſidered to be of a męſt 
primary importance. I, for my own part, conſider it to 


5 
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When he firſt got into poſſeſſion, he loſt, 


in the courſe of a few years, above 800 
ſheep by the rot ; whereas, ſince the farm 
was completely drained (one ſeaſon alone 
excepted, when a field that had not been 
particularly attended to, rotted about a 
ſcore) his flock has never been affected by 
that diſeaſe.” 


, 


Os the Principles of Mr. Elkington's Mode 
of Draining. 


* WETNESsS of land, in fo far as it is con- 
nected with the preſent enquiry (for it is 
unneceſſary, on this occaſion, to take any 
wetneſs into conſideration, if occaſioned 


be of no conſequence who made the diſcovery, if diſ- 
covery it muſt be called; for I doubt not, but it had 
been made by others long before either Mr. Elkington 
or myſelf was born: but a man ought to be conſiſtent 
with himſelf. Such diſengenuous ſhifts, to diſguiſe truth, 
excites contempt for the meanneſs of the perſon who 
adopts them, rather than reſentment for the injury in- 
tended by them. Through every paragraph in this pa- 
per, the ſame diſengenuous effort is clearly diſcoverable: 
Might it not be ſaid, in this inſtance, & the ſpirit is 1 
ing, but the fleſh is weak!“ 
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by the overflowing of the ſea, or of lakes, 
or of running water) muſt either proceed 
from rain-water lying on the ſurface, or 
from ſprings iſſuing from below. 

„No water will remain upon the ſur- 
face, but upon clay, or where the ſubſtra- 
tum is clayey, for through the more porous 
ſoils it naturally ſubſides. Clay, however, 
being of a tenacious nature, water can 
neither paſs through it from the ſurface to 
the bottom, nor from the bottom to the 
ſurface. In ſuch land, therefore, there 
can be no ſprings, and the water that falls 
on the ſurface muſt remain upon it, unleſs 
there is a deſcent, and the water is carried 
down by ſurface-drains, or until it is ex- 
haled by the air, or by the ſun. 

Where the ſurface does not conſiſt en- 
tirely of retentive clay, but is porous 
above, though tenacious below; the Eſſex 
or Hertfordſhire mode of hollow-draining 
may be ſucceſsfully practiſed. 

The object of Mr. Elkington's ſyſtem, 
however, is, the draining of lands rendered 
wet by waters confined beneath the ſur- 
face, and attempting to riſe in the man- 
ner of ſprings. It is neceſſary, therefore, 


In 
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in the firſt place, to aſcertain the nature 
of ſprings. 

According to Mr. Elkington's idea, 
ſprings originate from rain water, ſaved 


and collected by the hills and rifing 


grounds; which water ſubſides through | 


particular ſtrata, and runs either over of 
under ſuch other ſtrata as are impervious 
to water, according as they happen to lie, 


when the water comes into contact with 


them. He alſo ſuppoſes, that there muſt 
be great quantities of water preſerved in 
the bowels of the earth, either in a few or 
in many reſervoirs, according to the extent. 
of which, ſprings are either temporary, 
(flowing only in wet ſeaſons, and in general 
burſting out on the ſides of hills) or per- 


petual, which are chiefly to be found at 


the bottom. Where the quantity of water 
is great, and the orifice or channel ſmall, 
the water muſt neceſſarily flow in equal 

abundance, at all ſeaſons of the year. 
“Springs, he divides into two ſorts.— 
Land- ſpriiigs, which being ſupplied by a 
ſmall quantity of ground (perhaps only a 
ſingle vein of ſand or gravel) muſt ſoon 
run dry; and bog-ſprings, which being 
P 2 ſupplied 
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ſupplied by a hill, or great tract of coun- 
try, muſt neceſſarily be more regular and 
abundant. 

In regard to the regularity of bog- 
ſprings, it is to be obſerved, that whatever 
may be the quantity of rain that falls 

upon a hill, and ſubſides through its porous 
ſoils, or through the fiſſures of the rocks, 
and then falls into reſervoirs; yet the 
quantity of water that iſſues at the ſpring, 
in any given ſpace of time, muſt depend 
upon the ſize of the orifice, at or near its 
mouth ; and the velocity with which it 
flows, is according to its deſcent from a 
greater or leſſer height. 

There are only four ſubſtances through 
which ſprings naturally iſſue ; namely, 
1. Rock, whether conſiſting of ſtone or 
hard chalk; 2. Gravel; 3. Sand; and, 
4. Marle. | | 

When ſprings iſſue through clay, it 
can only be in conſequence of the clay 

being perforated, and upon this circum- 
ſtance, in a great meaſure, depends the ſuc- 
ceſs of Mr. Elkington's mode of drain- 
ing; for the wetneſs of land, ariſing from 
ſubjacent water, is in general occaſioned 
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by-this, that the water runs under a ſtra- 
tum of clay, until it comes either to rock 
with fiſſures in it, or to gravel, ſand, or 
marle ; it then riſes, or endeavours to riſe, 
to the ſurface, and in wet ſeaſons over- 
flows the land thus circumſtanced. But 
if, by perforating the ſtratum of clay, you 
can intercept the water, and thus prevent 
its riſing, or can give it an eaſier channel, 
you may then conduct it in any manner 
that may be thought moſt adviſable, and 
the land which lies above the bottom of 
the trench is drained, | 

« The object of Mr. Elkington's ſyſ- 
tem, therefore, is that of draining land in- 
jured by ſubjacent waters, not by ufing 
palliatives, but by obtaining the command 
of the ſubterraneous waters themſelves, 
and thus completely, and radically, cutting 
off the cauſe of the miſchief. Where 
there is only one collection, or one princi- 
pal vein, with ſeveral ſmaller ones, this may 
be done as effectually by one drain as by a 
thouſand. | 

«© The different kinds of ſoils in which 
Mr. Elkington has principally worked, 
3 E.3 are, 
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where ſand predominates, as the water 
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are, 1. Clay; - 2, Sand; 3, Bogs, or Mo- 
raſſes. 


« In many parts of England, there are 


veins of ſand, where the ground is of 4 


clayey nature, and where the foil is com- 


| monly called clay, becauſe that ſubſtance 
predominates. In ſuch a foil it is very 
difficult to work, as it requires a number 


of trenches, becauſe there is ho general 
maſs, but only partial collections of water, 
The water is collected in beds of ſand or 
gravel, which, perhaps, may have no com- 
munication with each other, being croſſed 
and intercepted by beds of clay ; and; con- 
ſequently, as many trenches muſt be cut 
as may be neceſſary to extract the water 
from every bed of ſand or gravel, each 


vein of which, if ſurrounded by beds of 
clay, becomes a ſeparate reſervoir of 


water; at the ſame time, there is no im- 


practicability in draining land of that mix- 
ed deſcription, though it requires more 
pains and attention. In this mixed ſort 


of ſoil the ordinary modes may be ſucceſſ- 
ful. | 
„ It is alſo difficult to drain any field 


ſubſides 
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ſubſides through it. In land of that de- 
ſcription, it is better that the drain ſhould 
be open, and alſo very wide, that it may 
not eaſily fill up. ts 
« But the great object of Mr. Elkin- 
ton's ſyſtem is that of draining bogs; and 
it is in every point of view the moſt im- 
portant; becauſe, in the firſt place, im- 
menſe tracts of valuable land; of a mo- 
raſſy nature, are loſt to the community, 
from an idea, that it is impoſſible to drain 
them: and in the ſecond place, becauſe 
land of that nature and value, in propor- 
tion to its extent, can be drained at the 


ſmalleſt expence, and when they are 
drained, are, perhaps, the moſt valuable of 


any. | 

+ When a bog or morals is to be drain- 
ed, the firſt object is, to aſcertain the di- 
rection in which the trench ſhould be dug. 
This is the molt difficult part of the whole 
buſineſs, as it is hardly poſſible to explain 
it by words or writing, owing to the great 
variety of bogs, and the great diverſity of 
countries in which they are ſituated. — 
No man can acquire this art completely 


without a great deal of practice. Such 
P 4 rules 
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rules as Mr. Elkington has been able t to 
furnifh, are as follows: 

61. As the whole depends upon the nature 
of the bog to be drained, and the ſtate of 
the adjacent country, as much knowledge 
as poſſible muſt be obtained reſpecting the 
ſtrata in the neighbourhood, whether con- 
ſiſting of ſtone, gravel, ſand, or marle, as 
the water muſt be lodged in one of theſe, 
and it is neceſſary to aſcertain which. 

« 2. The trench muſt be directed ſo as 
to hit the bottom of the bed which occa- 
ſions the miſchief, and the particular ſpot 
where the main ſpring lies. One ſpring 
probably occaſions the whole bog, which 
having no proper vent, forces the water 
through a number of ſmall veins, even 
to a great diſtance, and makes the whole 
.a ſwamp. By draining that main ſpring, 
the. others follow of courſe. 

* 3. If there are various beds through 
which water iſſues, the ſtone is the one to 
be preferred for draining the whole; as the 
water is much more eafily drawn through 
it, than through gravel, ſand, or marle ; 
- conſequently, by draining the ſpring there, 
the whole water which communicates 

| therewith 
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therewith flows through it ; water always 
preferring a ſtraight or clear to a crooked 
channel. But in ſtone beds, the trench 
ought to be made from fix to eight yards 
from the tail of the bed, or the place 
where the rock ends; becauſe, in lime- 
ſtone, and in other rocks, the tail, as it 
is technically called, is harder than any 
other part of the rock, and there are few, 
if any, fiſſures in it; but by going a few 
yards above, you get into a ſofter part of 
the bed, and the water is more acceſſible. 
The tail of theſe beds may often be found 
in a point or promontory, jutting out from 
the adjacent heights. s 

* 4. The trench,. in general, ſhould be 
directed in a line with the bottom of the 
hill, becauſe it makes the beſt ſeparation 
between the Upland and the Meadow In- 
cloſures, and the ſpring can beſt be inter- 
cepted. The trench, however, muſt be 
carried in the line of the ſpring, or near 
it; for if it diverges from it at any diſ- 
tance, all proſpect of reaching the ſpring, 
by tapping it, or otherwiſe, is over, and 
the labour beſtowed upon digging * is 
probably loſt, 
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« b. It is better to make a new trench 
than to tap the ſpring in any old brook or 


runof water, where that may be practica- 


ble; for though the ſpring, when once it 


burſts out, has force enough to throw upany 


ſtones, ſand, &c. that may accidentally 
fall into it, yet brooks, in a flood, may 
bring down ſuch immenſe quantities of 


Hand, &c. as completely to overweigh and 
choak up the ſpring, and ſo much caution 


is neceſſary to prevent any riſk of ſuch a 


circumſtance, that when the trench croſſes 


any runlet of water proceeding from a 
fmall brook, or from a collection of ſur- 
face water, the trench is puddled, ſo as 


- not to receive it, leſt it ſhould blow up, 


and deſtroy the works. 

« Laſtly, having fixed on the generalline 
of direction, and marked out the trench, 
vou are to begin at the bottom or loweſt 
level, carrying your trench gradually up, 
the ſpirit- level in this part of the operation 
being your guide. The fall for the water 
need not be very conſiderable; a few 
inches in a hundred yards will be ſuffi- 
tient, 13 | 

In 
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In digging the trench, no tools but thoſe 
of the moſt common ſort are made uſe of, 
and common labourers can carry on the 
trench, under an experienced foreman or 
overſeer. The auger, which muſt often be 
made uſe of for tapping the ſpring, may 
be from one and a half to two inches dia- 
meter, and is applied in the ordinary man- 
ner. If, in boring, a ſtone is met with, 
the auger muſt be taken off, and a chiſſel 
or punch {ſcrewed on, to penetrate ſo hard 
a ſubſtance. 

Sometimes the ſpring is cut olf by 
the trench alone; but in many caſes it 
lies greatly below the level of the trench, 
in which it is neceſſary to make uſe of the 
auger, for tapping the ſpring, as it is 
called. Mr. Elkington bored an auger 
hole near Tamworth, thirty feet in depth, 
which threw. water up equal to. three 
hogſheads in a minute, and completely 
drained all the neighbourhood. 

« To judge when to make uſe of the 
auger, is a difficult part of the buſineſs; 
and here it is to be obſerved, that if the 
water, from having a ſtraight and clear 
channel, riſes without difficulty through 

the 
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the hole made by the auger, it may draw 
off the ſpring above, and even drain all 
the neighbourhood, and you may proceed 
no farther. For natural ſprings often iſſue 
through narrow and crooked perforations, 
and, conſequently, the water may prefer 
the eaſier though. lower orifice. If it is 
certain that all the water in the ſpring 
flows through the hole made by the auger 
you may there ſtop; if not, the trench 
muſt be carried farther, and the auger 
again made uſe of. 
„The trench being once made, and 
the ſpring cut off, either by tapping or 
otherwiſe, it is then neceſſary to deter- 
mine whether the drain ſhould be open or 
covered. If the drain can with propriety 
be made a fence at the ſame time, it had 
better be open, if not, it ought to be co- 
vered. No apprehenſion need to be en- 
tertained of the holes made by the auger 
being filled up, whether the drain is open 
or covered, unleſs other waters are ad- 
mitted; becauſe ſuch is the force of the 
ſpring, that it will throw up any ſtones, 
earth, or other ſubſtauces that might ac- 
cidentally get into it, and it can be injur- 
6 | ed 
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ed by nothing, but great quantities coming 
upon it at once. SD | 

If the drain is to be covered, the mode 
adopted by Mr. Elkington 1s, to make it 
{quare, either of common brick or ſtone, 
Of the two, ſtone, when flat, is prefera- 
ble; at the ſame time, when ſtone can- 
not be had, a ſort of brick, invented, it 
is ſaid, by Mr. Elkington, anſwers the 
purpoſe well. | 

Fut the tax (which certainly ought to 
be taken off, on bricks for drains) prevents 
the general uſe of this article, though ſo 
well calculated for the purpoſe. If the 
drain is well made, it may laſt for ages; 
the force of the running- water preventing 
it from filling up, more than a ſpring flowing 
through the bowels of the earth, provided 
the mouth of the drain is kept open, and 
regularly cleaned out when neceſſary. 
None of thoſe made by Mr. Elkington 
have as yet failed; any perſon who makes 
in future, may ſafely engage to keep them 
in repair for fifty or one hundred years. 
„This ſyſtem of draining land is ſome- 
times attended with extraordinary conſe- 

quences. 
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quences. | By it, not only the land below 
the natural ſpring, or even above the ar- 
_ tificial ſpring, is drained, but the waters 
from the neighbouring heights, finding a 
new and eaſier channel, abandon the 
places to which they farmerly went, and 
thus a tract of country may be drained, 
without the leaſt apparent communication 
with the ſpring intended to be drained, or 
the trench made toit. Nay, a drain made 
on one fide of a hill has been known to 
make ſprings and wells on the other fide 
quite dry, opening a channel of an eaſier 
ſort, to which the water naturally draws. 
As yet, Mr. Elkington has only made 
uſe of theſe diſcoveries for the purpoſe of 
draining the Jand. But as the complete 
command of an unexpected treaſure of 
water is thus obtained, it is probable, 
that the plan may be very much improved, 
by uſing the water thus obtained for the 
purpoſe of flogding land, which it is well 
known is the greateſt of all improvements, 
as it requires little pains or expence to in- 
ſure, by means of the water alone, luxu- 
riant crops and perpetual fertility. From 
| f ſprings 
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ſprings alſo ſuch quantities of water may 
be obtained, as may be of uſe in regard to 
mills and navigations, -and in ſupplying 
private houſes, and even towns and vil- 
lages, with wholeſome water to drink, or 
to uſe for other purpoſes, inſtead of mere 
puddle. | | 
„Mr. Elkington being extremely ſucceſſ- 
ful in judging of the ſtrata of the earth, 
where it has not been greatly altered by 
| ſome convulſion of nature, it may be right 
to ſtate the principles on which he acts. 
His mode of judging of the ſtrata is not 
from the herbage that grows upon the ſur- 
face, which is often artificial, and not 
natural (ruſhes only excepted, which de- 
note clay) nor, as ſome imagine, from the 
morning and evening-vapour; but in wet 
weather he judges by the ſtate of the ſur- 
face, the veins of clay being then wet, 
whereas thoſe of ſand are comparatively 
dry. The beſt mode of determining the 
matter is, however, by examining' the 
neighbouring heights, particularly if any 
pits or quarries have been made in them, 
becauſe, if the one height at all reſembles 
| the 
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the other, the ſtrata on the ſame level will 
probably be the ſame. He alſo judges, 
with remarkable preciſion, how to find 
ſtone in places where it would not be ge- 
nerally looked for, and to diſcover the 
place where wells may be made with the 
beſt chance of ſucceſs.— The rules on 
which he acts in regard to theſe two arti- 
cles, muſt be the ſubject of future enquiry. 
The knowledge of the different ſtrata will 
be greatly facilitated by Mr. Elkington's 
giving plans of the ſtrata in England, fo 
far as he has travelled through it ; the 
fame ſtrata frequently running in a line 
from ſea to ſea. 

„On the whole, it appears that this 
mode of draining land injured by ſubter- | 
raneous waters, 1s by far the moſt effec- 
tual of any that has yet been ſuggeſted; 
and, to the credit of Mr. Elkington, it is 
to be obſerved, that he made no difficulty 
in communicating the nature of his diſco- 
veries to the Committee of the Board of 
Agriculture, appointed for the purpoſe of 
meeting with him upon the ſubject; and 
that he left it entirely to the Board to make 
him 
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him any , remuneration, or not, as they 
might judge proper. x 

« Mr. Elkington having thus enabled the 
Committee, to form ſome idea of his ſyſ- 
tem of draining, and the principles on 
'which it is founded, it only remains to 
point out the beſt mode of making others 
maſters of the ſubject, ſo that the benefits 
thereof may be ſpread as quickly as poſ- 
fible over the kingdom. Mr. Elkington 
1s of opinion, that the moſt likely plan 
for that purpoſe, is, for the Board either 
to pitch upon. ſome intelligent perſons to 
travel about with him, to whom he will 
communicate his ideas, and explain the 
principles on which he acts more diſtinctly. 
by pointing out on each ſpot, reſpectively, 
the manner in which he would drain the 
different kinds of ſoil; or to bind appren- 
tices to him, whom he would readily in- 
ſtruct. Perhaps, a tour over the whole 
iſland, would be adviſeable, beginning with 
the Eaſtern, and returning by the Weſtern 
coaſts of the kingdom. Mr. Elkington 
would thus be enabled to judge, to what 
extent this mode of improvement could 
be carried, and whether the ſame ſyſtem 
will anſwer amidſt the hills and vallies of 
Vol. I. 2 Wales, 
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Wales, or Scotland, hs in thoſe of Lan- 


caſhire, where he has * been ſo 
fuccefsful.” | 


The only remark I ſhall make on the 
above is, that it is not eaſy to form an idea 
how fuch a performance could ever have 
been produced. Perhaps, it may be ac- 
counted for on the ſuppoſition that the fol- 
lowing cafe could have happened —If Mr. 
Elkington, when he met the Committee 
of the Board of Agriculture at Wooburn- 
Abbey, for the purpoſe of explaining to 
them the principles of his mode of drain- 
ing, ſhould have candidly told them, that he 
was merely a plain practical man, who was 
| little acquainted with philoſophical prin- 
ciples of any fort, and therefore was not 
able to give any kind of explanation fuch 
as they ſeemed to require; that he could 
not clearly expreſs, perhaps, any of his 
ideas, fo as to make them intelligible to 
gentlemen of their rank; but, if they 
would have the goodneſs to ſhow him a 
Held that required to be drained, he would 
let them ſee in what manner he ſhould 
proceed, 
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ptocced; and give them the beſt explana- 
tion he could of every thing about which 
they ſhould interrogate him as he went 
on; and that this was the only way in 
which he thought he could make the 
reaſons of his practice be fully underſtood, 
Should this, I ſay, have happened, and 
| ſhould this have been all the information 
the Committee could obtain from him- 
ſelf ; and ſhould they further think, that 


after what had happened, it would be ab- 


folutely neceſſary for the Committee to 
make ſome report to the Board ; and ſhould 
they thus circumſtanced, have charged 
fome perſon to make out the beſt account 
He could on this ſubje& ; and ſhould that 
perſon, who had formed a few'vague no- 
tions from, the imperfe& hints of Mr. 


Elkington ill underſtood, and mingled 


with former ideas adopted at ſchool, make 
out that account; ſuch a production as 
that which has been above exhibited, might 
naturally enough have been the reſult. — 
I do not ſay, that this did actually happen; 
but, I think, it would be difficult to ac- 
count for ſuch a performance in any other 
way. It certainly never could have been 
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written by one who had even attempted to 
put his own directions into practice. 

In the preſent edition ſome additions 
have been made to this Eſſay, to render 
it ſomewhat more complete than ' before ; 
but theſe additions are carefully diſ- 
tinguiſhed from the original performance. 
Theſe additions, with ſome others, are 
printed ſeparately, to be ſold for the accom- 
modation of the purchaſers of the former 
editions of this work: and for the ſake of 
other purchaſers, who may incline to have 
the Eſſay on Draining complete, that Eſſay 
has been there given entire. To which is 
added, the Two Letters to Sir John Sin- 
clair, illuſtrative of that ſubject. 

It is hoped, the author will be pardoned 
for employing the ſame plates for the ſe- 
parate publication as for the book, though 
they contain tome objects that do not re- 
late to the preſent Eſſay. 

The Author returns bis beſt acknowleage- 
ments to thoſe gentlemen, who have obligingly 
offered to come forward with atteſtations of 
| the ſucceſs they have had, in following the 
directions given in former editions of this 

5 | work; 
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work ; but hopes, they will permit him to de- 
cline their obliging offer on the preſent occa- 
fron. He has no anxiety on this head; and 
is perfectly ſatisfied to leave his Treatiſe, as 
formerly, to the unbiafſed judgment of an im- 
partial Public, which he is conſcious can 
never fail, ultimately, to decide with the moſt 
inpartial juſtice, 
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DRAINING BO GS 

AND 
SWAMPY GROUNDS. 


N the the preceding Eſſay, I have 
ſhowed, that water may on ſome oc- 
caſions be of great utility to the farmer; 
yet, as there are few things more prejudi- 


cial to him than a ſuperabundanee of it, 


when too long continued upon the ground, 


it behoves him to guard againſt this evil 


as much as he poſſibly can ; and at almoſt 


any. expence, to free his ground from it, 
if he hopes to make any conſiderable im- 


provement thereon; for, unleſs this be 
firſt done, all his other operations will 
turn out to little account. 

The methods of drawing off ſtagnant 
water, which may be accumulated in any 


low ſituation, for want of a proper outlet, 


are in general ſo obvious to every man of 
diſcernment, who examines the ſituation 
of the ground, that I ſhall not tire the 


Ts reader 
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reader by enlarging upon that head; but 
ſhall proceed immediately to treat. of the 
moſt proper- method that I have expe- 
rienced, of draining ſuch ground as 1s hurt 
by ſprings oozing out upon them (uſually 
diſtinguiſhed by the name of wer, or /pout- 
mg ground) and bogs* ; as this is a matter 
of much greater difficulty than the former, 
and the principles upon which it ſhould be 
conducted, far leſs generally underſtood, 
| Springs are formed in the bowels of 
the earth, by water percolating through 
the upper ſtrata, where they are of a po- 
rous texture, which continues to deſcend 
downwards, till it meets with a ſtratum of 
clay that intercepts it in its courſe ; where, 
being collected in conſiderable quantities, 
it is forced to ſeek a paſſage through the 
porous ſtrata of ſand, gravel, or rock, that 
may be abobe the clay, following the 
courſe of theſe ſtrata till they approach 


lt will appear to the reader, that the term beg, is 
here employed in its moſt unlimited acceptation, denot- 
ing any kind of quaggy ground ariſing from too much 
moiſture; and not according to the uſual meaning of the 
word in Ireland, where it, for the moſt part, only denotes 


wear is in Scotland called peat-mols, 
the 
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the ſurface of the earth, or are interrupted 
by any obſtacle which occaſions the water 
to riſe 'upwards, forming ſprings; bogs, 
and the other phznomena of this nature ; 
which being variouſly diverſified in differ- 

ent circumſtances, produce that variety 
of appearances in this reſpect that we — 
meet with. 

This being the caſe, we may naturally 
conclude, that an abundant ſpring need 


never be expected in any country that is 
covered to a great depth with ſand, with 


out any ſtratum of clay to force it upwards, 
as is the caſe in the ſandy deſerts of Arabia, 
and the immeaſurable plains of Lybia. 
Neither are we to expect abundant ſprings 


in any foil that conſiſts of an uniform 


bed of clay from the ſurface to a great 
depth: For, it muſt always be in ſome 
porous ſtratum that the water flows in 
abundance, and it can be made to flow 
| horizontally in that only, when it is ſup- 
ported by a ſtratum of clay, or other ſub- 
ſtance that is equally impermeable by 
water. Hence the rationale of that rule 
ſo univerſally eſtabliſhed in digging for 
wells, that if you begin with find or gra- 
* vel, 
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vel, &c. you need ſeldom hope to find 
water, till you come to clay; and if you 
begin with clay, you can hope for none in 
abundance, till you meet with ſand, gra- 
vel, or rock. ; 

It is neceſſary that the farmer ſhould at- 
tend to this proceſs of nature with care, 
as his ſucceſs in draining bogs, and every 
ſpecies of damp and ſpouting ground, will 
in à great meaſure depend upon his tho- 
rough knowledge of this, his acuteneſs 
in perceiving in every caſe, the varia- 
tions that may be occaſioned by particu- 
lar circumſtances, and his ſkill in varying 
the plan of his operations according to 
theſe. As the variety of caſes that may 
occur in this reſpect, is very great, it 
would be a tedious taſk to enumerate the 
whole, and deſcribe the particular method 
of treating each; I ſhall, therefore, con- 
tent myſelf with enumerating a few par- 
ticular caſes, to ſhew in what manner the 
principles above eſtabliſhed Ay be applied 
to practice. 

Let Fig. 21ſt repreſent a perpendicular 
ſection of a part of the earth, in which 
AB is the furface of the ground, beneath 
I | which 
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which are ſeveral ſtrata of porous ſub- 
ſtances, which allow the water to ſink 
through them till it reaches the line CD, 
that is ſuppoſed to repreſent the upper 
ſurface of a ſolid bed of clay; above which 
lies a ſtratum of rock, ſand, or gravel. In 


this caſe it is plain, that when the water 


reaches the bed of clay, and can fink no 
farther, it muſt be there accumulated in- 
to a body; and, ſeeking for itſelf a paſ- 
ſage, it will flow along the ſurface of. the 
clay, among the ſand or gravel, from D 
towards C, till at laſt it iſſues forth at the 
opening A, a ſpring of pure water. 

If the quantity of water that is accu- 
mulated between D and C is not very 
conſiderable, and the ſtratum of clay ap- 


proaches near the ſurface, in that caſe, 


the whole of it will iſſue by the opening 
at A, and the ground will remain dry, 
both above and below it. But if the 
quantity of water is ſo great, as to raiſe it 
to a conſiderable height in the bed of ſand 
or gravel, and if that ſtratum of ſand is 
not diſcontinued before it reaches the ſur- 
face of the ground, the water in this caſe, 


would not iſſue at A only, but would like- 
wiſe 
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wiſe ooze out in ſmall ſtreams through 
every part of the ground, between A and 
a; forming a barren patch: of wet ſandy 
or gravelly ground upon the ſide of a de- 
clivity: Which is a phenomenon that 
every attentive obſerver muſt have fre- 
quently met with. 

To drain a piece of ground in this ſitua- 
tion, is perhaps, the moſt unprofitable taſk 
that a farmer can engage in; not only 
becauſe it is difficult to execute, but alſo, 
becauſe the ſoil that is gained is but of 
very little value. However, it is lucky 
that patches of this kind, are ſeldom of 
great breadth, although they ſometimes 
run along the ſide of a declivity, in a ho- 
rizontal direction, for a great length. _ 

The only effectual method of draining 
this kind of ground, 1s, to open a ditch, as 
high up as the higheit of the fprings at a, 
which ſhould be of ſuch a depth as not 
only to penetrate through the whole bed 
of ſand or gravel, but alſo to fink fo far 
into the bed of clay below, as to make a 
canal therein, ſufficiently large to contain 
and carry off the whole water. Such a 
ditch is repreſented by the doted lines 4, 

e, 3 3 
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e, 2; but as the expence of making a 


ditch of ſuch a depth as this would ſup- 
poſe, and of keeping it afterwards in re- 
pair, is very great; it is but in very few 
caſes that this mode of draining would be 
adviſeable, and never, unleſs where the de- 
clivity happens to be to ſmall, that a great 
ſurface is loſt for little depth; as would 
have happened here, if the ſurface had 
extended in the direction of the doted 
line à d. U 

But, ſuppoſing that the ſtratum of clay, 
after approaching to the ſurface at A, 
continued to keep at a little depth below 
ground ; and that the ſoil which lay above 
it was of a ſandy or ſpungy nature, ſo as 
to allow the water to penetrate it eaſily: 
In that caſe, even ſuppoſing the quantity 


of water that flowed from ID to C, was 


but very inconſiderable, inſtead of riſing 
out at the ipring A, 1t would flow forward 
along the ſurface of the clay, among the 
porous earth that forms the 1011, ſo as to 
keep it conſtantly drenched with water, 
and, of conſequence, render it of very little 
value, | 

Wetneſs, ariſing from this cauſe, is 
ET uſually 
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uſually of much greater extent than the 
former; and as it admits of an eaſy cure, 
it ought not to be one moment delayed. 
For a ditch of a moderate depth opened 
at A, and carried through a part of the 
ſtratum of clay (as repreſented by the 
doted lines A, &, /) would intercept and 
carry off the whole of the water, and ren- 

der the field as dry as could be defired. 
It is, therefore, of very great conſequence 
to the farmer, accurately to diſtinguiſh be- 
tween theſe two caſes. fo nearly allied to 
each other in appearance ; and as this can 
be eaſieſt done by boring, every one who 

has much ground of this kind, ought to 
provide himſelf with a ſet of boring- irons, 
which he will likewiſe find uſe for on 
other occaſions. 

I might here enumerate a great variety 
of caſes which might be reduced to the 
fame head with the foregoing : but as any 
attentive reader may, after what has been 
ſaid, be able eaſily to diſtinguiſh. theſe, I 
ſhall only in general obſerve, That every 
foil of a ſoft and porous texture, that lies 
upon a bed of hard clay, whatever its fi- 
tuation in other reſpects may be, will in 

ſome 
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fame meaſure be ſubjected to this diſeaſe : 
And if it 1s upon a declivity of any confi- 
derable length, the undermoſt parts of the 
field will be much damaged by it, unleſs 
ditches are thrown up acroſs | the de- 
chvity, at proper diſtances from one an- 
other, to intercept the water in its de» 
ſent. 5 | Lot a EOF 2332 3] 
It may not likewife be improper here 
to remark, that, in caſes of this nature, 
unleſs where the foil is of a very great 
depth, the malady will always be encreaſ- 
ed, by railing the ridges to a conſiderable 
height; as will appear evident by examin- 
ing Fig. 22, in which the line AB repre- 
ſents the furface of a field of this nature, 
and CD the ſurface of the bed of clay. 
Now, if this field were raifed into high 
ridges, as at P, F, F, ſo as that the fur- 
rows E, E, E, deſcended below the ſur- 
face of the clay, it is plain, that all the 
water that ſhould ſink through the middle 
of the ridge, would run along the ſurface 
of the clay, till it came to the ſides of the 
ridge L, L, L, L, L, L, which would thus 
be kept continually ſoaked with water; 
whereas, if the ground had been kept le- 
vel, 
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vel, as in the part of the field from G to 
H, with open furrows H, at moderate diſ- 
tances from one another, the water would 
immediately ſink to the clay, and be car- 
ried off by the furrows, ſo as to damage 
the ſoil far leſs, than when the 4 are 
bigh. 
If the ſoil is ſo thin, that the leah can 


always touch the clay, the ridges ought to 


be made narrow and quite flat, as from G 
to H; but if there is a little greater depth 
of ſoil, then it ought to be raiſed into 
ridges of a moderate height, as from H to 
K, fo as to allow the bottom of the furrow 
to reach the clay. But neither is this ne- 
ceſſary, where the ſoil is of any conſider- 
able depth. 

I have ſeen ſome induſtrious farmers, 
who having ground in this fituation, have 
been at the very great expence of making 
a covered drain in each furrow. But, had 


they rightly underſtood the nature of the 


diſeaſe, they never would- have thought 
of appling ſuch a remedy ; as muſt ap- 
pear evident at firſt fight to thoſe who 
examine the figure. The ſucceſs was, 
| | | what 


* 
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what might be expected from ſuch a fool- 
iſh undertaking. 

Theſe obſervations, it is to hoped, will 
ſuffice as to the manner of treating wet, 
ſandy, or porous ſoils. I now proceed to 
take notice of ſuch as are of a {tiff clayey 


nature, which are often very different in 
appearance, and require a different treat- 


Fd 


ment from theſe, 
Suppoſe that (as in Fig. 23) the ſtra- 
tum of ſand or gravel, D C, ſhould be diſ- 


continued, as at E, and that the ſtratum 


above it ſhould be of a coherent clayey 
nature; In this caſe, the water that flow- 
ed towards E, being there pent in on every 
fide, and being accumulated there in great 
quantities, it muſt, at length, force a paſ- 


{age for itſelf in ſome way; and preſſing 


ſtrongly upon the upper ſurface, if any 
one part 1s weaker than the reſt, it there 
would burſt forth, and form a ſpring (as, 
ſuppoſe, at A). But if the texture of every 
part of this ſtratum were equally ſtrong, 
the water would ſqueeze through many 
{mall crannies, and would ooze out in 
numberleſs places, as between A and F, 
ſo as to occaſion that kind of wetneſs 
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which is known by the name of a ſpout? 
ing clayey ſoil. 
The cure, in this caſe, is much more 
eaſily effected than in any of the former: 
For, if a ditch of a conſiderable ſize be 
opened, as at A, towards the lowermoſt 
ſide of the ſpouting ground, ſo deep as to 
penetrate through the upper ſtratum of 
clay, and reach to the gravel, the water 
will riſe up through it, at firſt, with very 
great violence, which will gradually de- 
creaſe, as the preſſure from the water be- 
hind is diminiſhed. And when the whole 
of the water accumulated in this fub- 
terraneous reſervoir is run off, there be- 
ing no longer any preſſure upon the clay 
above it, the whole ſoon becomes as dry 
as could be deſired ; and continues ſo ever 
afterwards, if the ditch be always kept 
open. This I ſpeak from experience, I 
having rendered ſome fields of this kind 
that were very wet, quite dry, by this 
method of treating them. 25 | 
It will hardly be neceſſary for me here 
to put the farmer upon his guard, to be 
particularly careful in his cher urid. 
that 
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that he may diſtinguiſh between the wet- 
neſs that is produced from this cauſe, and 
that which proceeds from the cauſe before 
mentioned: Becauſe the treatment that 
would cure the one, would be of no uſe at 
all to the other. | : 
The attentive obſerver, likewiſe, will 
readily perceive, that if any field that is 
wet from this cauſe, admits of being 
ploughed, it will be in equal danger of 
being hurt by being raiſed in high ridges, 
with the other kind of damp ground be- 
fore mentioned; For, as the depth of 
earth above the reſervoir would be {ſmaller 
in the deep furrows than any where elſe, 
there would, of conſequence, be leſs reſiſt- 
ance to the water in that place, ſo that it 
would riſe there in greater abundance. 
And if, in this caſe, a farmer ſhould dig a 
drain in each furrow;—as a conſiderable 
quantity of water would riſe into them, 
in ſome caſes, the ground might be im- 
proved, or even quite drained thereby, 
(eſpecially if they ſhould have accidentally 
reached the gravel in any other place,) 
althoygh at an expence much greater 
R 2 than 
1 | 
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than was neceſſary v. I take notice of 
this circumſtance, in ſome meaſure, to 
prevent the prejudice that ſome inatten- 
tive obſervers might entertain againſt 
what we ſaid before of this method of 
draining, from their having accidentally 
ſeen 3 fields that may have been bet- 
tered by it. 

Bogs are only a variety of this laſt- 
mentioned kind of wet ground, and there- 
fore ought, in general, to be drained after 
the ſame manner with them. Clay is a 
ſubſtance that ſtrongly reſiſts the entrance 
of water into it; but, when clay is long 
drenched with water, it is, in proceſs of 
time, iu ſome meaſure, diſſolved thereby, 
loſes its original firmneſs of texture and 
conſiſtence, and becomes a ſort of ſemi- 
fluid maſs, which is called a bog. And as 
theſe bogs are ſometimes covered with a 
ſurface of a particular kind of graſs, with 
very matted roots, which is ſtrong enough 


* This ſeems to have been preciſely the caſe, in the 
firſt attempt of Mr. Elkington at draining, in which 
caſe he accidentally penetrated the bed of clay, and reach- 
: ed the pery ious ſtratum below it | 


0 
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to bear a ſmall weight without breaking, 
although it yields very much, it is, in theſs 
. Wa called a Swaggle. 

But whatever be the nature of the bog, 
it is invariably occaſioned by water being 
forced up through a bed of clay, as juſt now 
deſcribed, and diſſolving, or ſoftening, if 
you will, a part thereof. 1 ſay only a part, 
becauſe, whatever may be the depth of 
the bog, or ſwaggle, it generally has a par- 
tition of ſolid clay between the bog and 
the reſervoir of water under it, from 
whence it originally proceeds: For, were 
not this the caſe, and were the quantity of 
water conſiderable, it would meet with no 
ſufficient reſiſtance from the bog, and 
would iſſue through it with violence, and 
carry the whole ſemifluid maſs along with 
it. But this would more inevitably be the 
caſe, if there was at firſt a cruſt at the bot- 
tom of the bog, and if that cruſt ſhould 
ever be broken; eſpecially, if the quantity of 
water under it were very conſiderable. And 
as it is probable, that in many caſes of this 
ſort, the water ſlowly diſſolves more and 
more of this under-cruſt, I make no doubt 
but that in the revolution of many ages, a 
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great many irruptions of this kind may 
have happened; although they may not 
have been deemed of importance enough 
to have the hiſtory of them tranſmitted to 
poſterity ®, | 

Of this kind, although formed of a dif- 
ferent ſubſtance, I conſider the flow of the 
Solway moſs, in Cumberland, to have 
been; which, upon the 16th November, 
1771, burſt its former boundaries, and 
poured forth a prodigious ſtream of femi- 
fluid matter, which, in a ſhort time, co- 
vered ſeveral hundred acres of very fine 
arable ground. Nor will any one who Is 
acquainted with the nature of moſs, who 
knows its reſemblance to clay in its qua- 
lity of abſorbing and retaining water, and 
its very eaſy diffuſibility therein, be ſur- 
priſed at this; as, from all thefe proper: 
ties, it is much better adapted for forming 
an extenſive bog, and therefore in greater 
danger of producing an extenſive devaſta- 
tion, by an eruption of the water into it, 


Probably, the eruption which produced Saint Win- 
nifred's well, in North Wales, may haye been of this 
fort. Note to the fourth Editien. ed 

FT than 
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than thoſe that are formed of any kind of 
clay whatever *. 

If the bog or ſwampy ground be wpon a 
declivity, the ditch ought to be carried 
acroſs the field, about the place where the 
loweſt ſprings ariſe. But if the ſurface 
of the ground be level, or nearly ſo, as be- 
tween Aand B (Fig. 24) and the ſprings 
break out in ſeveral places, 97 9 9 9 J. 10 


as to form ſoft quagmires interſperſed 
through the whole of the field, it will be of 


Since the above was written, I find the eruption 
of Solway-moſs was produced in a manner very differ- 
ent from the above. The water which carried it off, 
inſinuated itſelf between the ſmooth bed of clay, below the 
moſs, in ſuch great quantities, as, without ſoftening the 
moſs ſo as to reduce it to the ſtate of a ſemi- fluid 
maſs, heaved it up, ſo as to be as if afloat upon the water, 
which carried it bodily forward with the current, till it 
was left, in a great meaſure, in its natural ſtate, lying 
above the corn- fields, to the whole depth of the moſs. 
For farther illucidations on the ſubject of moſs, ſee 
a Practical Eſſay on Peat Moſs. Robinſons, 1794.— 

N. B. At the time the preſent Eſſay was written, I 
had formed no diſtin idea of the nature of moſs; and 
at the time the Eſſay on moſs was written, I knew no- 
thing of the fact here ſtated. It affords an additional 
proof of the truth of the hypotheſis there brought for- 
ward. Note to the fourth Edition, 
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little conſequence in what part the drain 
is opened; for, if it be dug ſo deep as to 
allow the water to riſe in it with freedom, 
it will iſſue through that opening, and the 
field will be left 83 dry. 

But as it may frequently happen that 
the ſtratum of gravel ſhall be at a conſi- 
derable depth beneath the ſurface of the 
earth, and as it may be ſometimes even 
below the level of the place into which 
the drain muſt be emptied, it might ſome- 
times be extremely difficult to make a 
ditch ſo deep as to reach the bed of ſand 
or gravel. But it is lucky for us that 
this is not abſolutely neceſſary in the pre- 
ſent caſe; becauſe a drain, of two or three 
feet deep, as at D, will be equally effectual 
with one that ſhould go to the gravel. All 
that is neceſſary in this caſe is, to ſink 
pits (P) in the courſe of the drain, at a 
moderate diſtance from oneanother, which 
go ſo deep as to reach the gravel. For, as 
the water there meets with no reſiſtance, 
it readily flows out at theſe openings, and 
18 carried off by the drain, without being 
forced up through the earth; ſo that the 
ground 1s left Er dry ever after. 


I have 
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have likewiſe drained ſeveral fields in 
this way ; and as I have generally found 
the appearances pretty much alike, I ſhall, 
for the information of the inexperienced 
reader give a ſhort account of them: 
If you attempt to make your pit in one 
of theſe ſoft quaggy places, where the wa- 
ter is found in great abundance, you will 
meet with very great difficulty in forming 
it; For, as the ſubſtance of which it is 
compoſed 1s ſoft, it will always flow into 
the hole as faſt as you dig it. On this 
account, I would adviſe, not to attempt 
to make the pit in the ſwaggle, but as 
near it in the ſolid earth as you conveni- 
ently can. However, if it be pretty firm, 
and of no great extent, it will be ſometimes 
practicable to make a pit in the ſoft bog, 
at the drieſt time of the year. This I have 
ſometimes practiſcd, which gave me an 
opportunity of obſerving the nature of 
theſe bogs more perfectly that [ otherwiſe 
would have had. 
In the trials of this kind that I have 
made, the ſoft quaggy ground has ſeldom 
been above three or four feet deep, below 


which I have always found a ſtratum of 
hard 
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hard tough clay, uſually mixed with ſtones; 
and fo firm that nothing but a mattock 
or pick-axe could penetrate it: And as 
this ſtratum is, comparatively ſo much 
drier than the ground above it, an inexpe- 
rienced operator will be very apt to ima- 
gine that it is the bottom that he is in 
ſearch of. 

In digging through this ſtratum, you 
will frequently meet with ſmall ſprings 
ocozing out in all directions; ſome of them 
that might fill the tube of a ſmall quill, 
and others fo ſmall as to beſcarcely percep- 
tible. But, without regarding theſe, you 
mult continue to dig on withaut inter- 
miſſion, till you come to the main body of 
the reſervoir, if I may ſo call it, that is 
contained in the rock, gravel, or ſand; 
which I have generally found from” two. 
to four feet below the bottom of the ſwag- 
-gle,. and which you will be in no danger 
of miſtaking when you come to it. A 
if there has been no opening made. before 
that time in the field, as ſoon as you break 
the cruſt immediately above the gravel or 
rock, the water will burſt forth like a tor- 
deut and, on ſome occaſions, will riſe 

like 


4 
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like a jet deau, to a conſiderable height 
above the bottom of the ditch ; and con- 
tinue to flow off with great impetuoſity 
for ſome time, till the pent-up water be- 


ing drained off, the violent boiling up will 
begin to ſubſide, and the rength of the 


current to abate, and in a ſhort time it 
will flow gently out like any 9 8 | 


ſpring. 

Allowing it to remain in this ſtate for 
fome time, the quaggy earth will ſoon be- 
gm to ſubſide, and gradually become fir- 
mer and firmer every day; ſo that in the 
ſpace of a few months, thoſe bogs that 
were formerly ſo ſoft, as hardly to ſup- 
port the weight of a ſmall dog, will be- 
come ſo firm, that oxen and dat may 
tread upon them without any danger of 


linking, at the very wetteſt ſeaſon of the 


year, 

T had a field of this nature, that, by 

having only one ſuch pit, as I have now 

deſcribed, opened in it, was entirely drain- 

ed, to the diſtance of above a hundred 

yards around in every direction. 

But, as it is poſfible that the ſtratum in 

which the water runs, maybe in ſome places 
interrupted, 
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interrupted, it will be in general expedient 
to make ſeveral of theſe pits, if the field 
is of great extent; always carrying the 
drain forward through the lowermoſt part 
of the field, or as near the quag as you con- 
veniently can; and ſinking a pit where- 
ever you may judge it will be moſt neceſ- 
fary. But if the ſtratum of gravel is not 
interrupted, there will be no ies burſt 
of water, at opening any of theſe after 
the firſt, as I have frequently experienced. 

To keep theſe wells from cloſing up, it 
is always expedient to fill them up with 
imall ſtones immediately after they are 
made, which ought to riſe to the height of 
the bottom of the drain. 

1 have often imagined, that the ex- 
pence of digging thinks pits might be fav- 
ed, by boring a hole through this ſolid ſtra- 
tum of clay, with a large wimble (auger) 
made on purpoſe; but as I never expe- 
rienced this, I cannot ſay whether or not 
it would anſwer the deſired end exactly. 
If the whole, field that. is to be drained, 
conſiſts of one extenſive bog, it will re- 
quire a long time before the ita work 
can be entirely finiſhed ;. as it will be im- 

poſſible 


AND SWAMPY GROUNDS. 253 


poſſible to open a drain through it, till one 
part of it be firſt drained, and becomes ſo- 
lid ground. In a fituation of this kind, the 
undertaker, after having opened a drain to 
convey the water from the loweſt part of 
the bog, muſt approach as near to the 
ſwampy ground as he can, and there make 
his firſt pit, which will drain off the water 
from the neareſt parts of the bog. 

When this has continued open for ſome 
time, and that part of the bog is become 
ſo ſolid as to admit of being worked, let 
him continue the ditch as far forward 
through it as the ſituation it is in will ad- 
mit of, and there ſink another pit; and 
proceed gradually forward in the ſame 
manner, making croſs cuts where neceſ- 
ſary, till the whole be finiſhed. 

In this manner, may any bog or tract 
of ſpouting ground, of this nature, be ren- 
dered dry, at a very inconſiderable expence. 
And as there can be no other method of 
draining ground of this ſort effectually, I 
recommend the ſtudy of it to the attention 
of every diligent farmer who may have 
occaſion for it. Let him firſt be extreme- 


ly 


134 ON DRAINING BOGS 


Jy cautious in examining all the circum» 
ſtances of his particular fields, that he 
may be certain which of the claſſes above 
enumerated it may be ranked with; and 
when he js perfectly fure of that, he may 
proceed without fear, being morally cer- 
tain of ſucceſs. 

There is, however, one kind of damp 
| ground, not yet particularly ſpecified, that 
I have purpoſely omitted taking notice of 
till this time, as I have never had an op- 
portunity of examining particularly into 
the nature of it, nor of aſcertaining, by ex- 
perience, what is the moſt proper method 
of treating it.— The ſoil J have now par- 
ticularly in my eye, conſiſts of a deep 
ſtrong clay, that does not vary its nature 
even on the ſurface, but in as far as ma- 
nures may have rendered it more friable and 
tender. The colour uſually inclines to a 
reddiſh caſt; and, for the moſt part, it is 
ſituated upon the ſide of ſome declivity. 
This bed of clay reaches to a great depth, 
without any variation, and 1s, on many 

occaſions, intermixed with a conſiderable 
quantity of {mall ſtones. 
{ | 1 Many 


£ 


- Many ſoils of the ſort now deſcribed, 
are apt to be continually moiſt, and full of 
water, during the winter ſeaſon, But 
when the dry weather of ſummer ſets i in, 
the moiſture is diminiſhed, and the ſurface 
becomes hard; and it 1s rent into many 
large gaps, which allow free admiſſion to 
the ſun and air, fo as to ſcorch up almoſt 
every plant that is ſowed upon it. And as 
theſe ſoils are uſually, in themſelves, natu- 
rally fertile when drained, it were to be 
wiſhed that ſome method could be diſco- 
yered that would be leſs expenſive than 
what is uſually practiſed with regard to 
ſome ſoils of this kind in Eſſex, where 


they make covered drains of two feet and - 


a half deep, running diagonally through 
the whole field, at the diſtance of twenty 
feet from each other. 

Were I to indulge myſelf in conjectur- 
ing, I might here offer ſome remarks tend- 
ing to ſhow the probable cauſe of this phæ- 
nomenon, and point out an eaſier method 
of cure. But as it is extremely danger- 
ous for one who pretends to inſtruct 
others, to give way to the tempting ſeduc- 

- tions 
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tions of a warm imagination, I ſhall con- 


tent myſelf with having pointed out this 
evil to thoſe who may have it in their 
power to examine into the cauſes of this 
particular malady, and to point out to 
others the eaſieſt and moſt efficacious cure. 


Here ends the Eſſay, as it was or zginally 


printed. : | 
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„ ADDTTION S 
| TO THE 

ESSAY. ON DRAINING, 

= FADE "IN ' THE YEAR 1797. 


I AM no ae: reſtrained by, the con- 
ſiderations which influenced me when this 
Eſſay was firſt publiſhed; an experience of 
more than twenty years farther has re- 
moved thoſe ſcruples entirely; and though 
the attentive reader will find little in what 
- follows that may not be inferred from 
what has gone before, yet it will not per- 
haps prove diſagreeable, to ſee how the 
ſew ſimple principles above ſuccinctly de- 
veloped, may be .cafily applied in ſome 
practical caſes which aſſume a conſiderable 
diverſity of appearance. 
'The peculiar ſpecies of wet land, that has 
been juſt now deſcribed, is not in general 
- occaſioned by ſprings; for in the kind 
of ſoil here deſcribed, ſprings, properly ſo 
called are rarely to be found ;—it originates, 
for the moſt part, entirely from water that 
falls from the clouds. When rain falls in 
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abundance upon a held of the kind hee 
deſcribed, a part of the water will find its 

way along the ſurface towards the furrows, 
if any ſuch have been made in it, by which 
it will be carried off the field; but a conſi- 
derable quantity of ;water will be abſorbed 
by the porous ſoil on the top, through 
which it will gradually fink, till it reaches 
the ſolid bed of clay below, which, having 
never, been opened up effectually, reſiſts 
the water, which can there penetrate down- 


wards no farther. In that cafe, it can find 


no outlet until it forces its way laterally to- 
wards the furrows, ſlowly through the ſu- 
perficial mould—or, if no furrows are pro- 
vided to carry it off, it muſt remain as in 
a baſon, in which the ſuperficial ſoil is 
mixed with the water, ſo as to become a 
thin paſte, that muſt remain of a ſoft con- 
ſiſtency during wet weather, and which, 


when much rain hath fallen, will be only 


a ſmall degree removed from fluidity— 


vrhile in this ſtate, it muſt be highly preju- 


dicial to the vegetation of all thoſe plants 
we are in the uſe of cultivating in this 
country: But in this ſtate the foil muſt 
remain, drenched with water, until the 
return of dry weather. The ſun will then 
evaporate 
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evaporate it, when the ſoaked paſte, now de- 
prived of its molſture, will aſſume a hard 


irony conſiſtence, which is equally unfit for f | x 
the ſaſtenance of plants as it was in its i, 4 
moiſtened ſtate. 4 
Such being the cauſes of this diſeaſe, the A. 1 
conſequences may be eaſily removed. The | L 74 
opening up of hollow drains, running diago- | 113 
nally acroſs the ſlope, at a ſmall diftance 1 
from each other, if they can be kept open, * 
will anſwer the ſame purpoſe, nearly, that 1.4 a 
the drawing of open water furrows in 4 9 
the ſame direction would have done, and 00 OY 

will, doubtleſs, mitigate the evil, in propor- , a, } 
tion to their nearneſs to each other: but 5 Il 
they muſt be very cloſe together indeed, 5 bal 
if they remove it entirely—for ſtill the ſoil 55 fl | 
muſt be drenched in the manner before 9 14 
deſcribed, by the water forcing its way He ] 
through it, until it reaches the drain. "GO 
But, as the rain-water will ſink perpen- »* Ad 
dicularly through the ſoil, until it meets 14 
with the ſolid clay, before it attempts to | i | 
ſeek a lateral direction, it muſt follow that alk i 
that part of the mould which is neareſt to : hi; | 
the clay, will be more drenched with wa- 1 
tet than thoſe parts of it which lie at a 1 f 
WY greater 'f 
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_ 


greater diſtance above the clay ; of courſe, 


foil ſhall be deepened to ſuch a degree, as 


ping, goes gradually downward, making 


regorged back upon it till it meets the 


the deeper the ſoil, the leſs will the ſurface- 
mould be liable to be drenched with hurt- 
ful moiſture. —Hence it follows, that if the 


that the water, even during the greateſt 
rains, ſhall not be forced to riſe ſo high as 
to chill the roots of the plants which grow 
upon it, the remedy wiſhed for will be 
effected. | 

Nor will this be a matter . of ſuch great 
difficulty, as at firſt ſight it might appear 
for as the rain ſinks flowly downward 
through ſuch a ſoil, that portion of rain 
which fills firſt 'continuing to fink regu- 
larly, if the ſoil be mellow, without ſtop- 


way for that which follows, without being 


bottom—hence, if we ſhould ſuppoſe, for 
the ſake of illuſtration, that the rain ſunk 
four inches downward in twenty-four hours, 
and that the rain continued without inter- 
miſſion for three days together, the water 
would have penetrated, by that time, to 
the depth of twelve inches, had it met with 
no interruption before the rain abated ; but 


if 


Fr 
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if is ſoil were no more than four che 


deep, the water would have reached the 


bottom, in twenty-four hours, after which 


time, it could go no farther but the 
rain continuing to pour on more, the ſoil 
towards the bottom, by acquiring freſh ad- 


ditions of water every moment, is there ſoon 
reduced to the ſtate of a ſemifluid paſte, 


and as the water muſt riſe higher and 


higher, while the rain continues, more of 


the ſoil muſt be drenched by it, until the 


whole ſoil becomes like a ſoft pap, that is 


incapable to ſupport the ſmalleſt animal. 
Or, if the open furrows or under-drains be 
near at hand, a part of the water will at laſt 


fall into theſe, and be carried off the field, 


after having waſhed the ſurface-mould in 
its paſſage ſo as thus to carry off with it all 
the ſoluble parts of the manures it has met 
with in its paſſage. But if the penetrable 
mould had extended to a greater depth (fay 
ſixteen or twenty inches) the water would 


not ſtop even when the rain abated, but 


continue to fink farther, till at laſt it would 
be all imbibed by the earth, without hav- 
ing reduced any part of it to the ſtate of a 
pap—and even without the aid of any drain 

83 whatever. 
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whatever. Thus would the mould, having 
never been reduced to the ſtate of a paſte, 
continue friable, even when dry weather ap- 
proached: and as the roots of plants grow- 
ing upon the ſoil would thus be invited to 
ſtretch to a great depth, they would there 
find moiſture ſufficient to ſuſtain them, at a 
time when, if they had been forced to ſpread 
abroad near the ſurface, for want of depth of 
ſoil, they muſt have periſhed from want of 
moiſture. In this way, the ſoil is rendered 
dry in moiſt weather, and moiſt in dry ſea- 
ſons, to a degree that could not otherwiſe 
have been experienced. And, as it has been 
already ſaid, the water in its progreſs diſ- 
ſolves and carries along with it, a portion 
of the vegetable manures, this portion of 
manure, by the proceſs now deſcribed, is all 
left in the ſoil, and of courſe tends to me- 
liorate it, inſtead of being carried off from it 
either by the water-furrows or the drains, 
which becomes indiſpenſably neceſſary, 
where the ſoil is thin—and which unavoid- 
ably reduces 1t into that poor hungry ſtate 
ſo frequently experienced under circum- 
ſtances of the ſort here deſcribed. 
There are found in many counties of 
5 Greet 
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Great Britain, immenſe tracts of poor, 
hungry, clayey ſoil, that are all reduced to 
the claſs of which we now treat. They 
have been denominated hungry, from the 
ſudden diſappearance of the effects of ma- 
nures that have been laid upon them; they 
are alſo called hide-bound, becauſe of the a 
hard ſtiffneſs, and miſerable appearance of 

the ſurface. Few ſoils are, in their pre- 

ſent ſtate, more unprofitable than thoſe, 

Yet there are, perhaps, none, which, under 

a judicious management, could be render- 

ed more productive than many of them. 

It often happens, that over the whole ſur- 

face of ſuch ſoils, a thin crop of weakly 
ruſhes are produced, while it 1s allowed to 
remain in graſs; and fog or moſs, which 
eſtabliſhes itſelf there during the winter , 
months, 1s almoſt the only vegetable pro- 
duction, that gives a ſickly verdure to the 
ſurface. Upon examination, it will be 
found, that in all caſes of this ſort, the 
unlooſened clay riſes very near to the ſur- 

face, in conſequence of which, the ſuper- 
ficial mould, which has been ſtirred by the 
plough, to a ſmall depth only, being thinly 
 Ipread 01 over 2 is ſubject to be anche 
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through its whole depth by every violent 
rain, the manures completely waſhed out 
of it, and the whole reduced to a pappy 
paſte, that becomes hard like iron, when 
the ſummer heat diſſipates the moiſture. 
Under theſe circumſtances, whatever ma- 
nures or culture are beſtowed upon it, are 
in a great meaſure, thrown away, as they 
are ſeen to produce but very little effect; and 
theſe ſoils, are therefore, in a great mea- 
ſure, abandoned as hopeleſs. 

Many ſoils of this deſcription, however, 
if opened to a ſufficient depth, may be 
gradually brought into a ſtate of great 
productiveneſs. Indeed, many of the moſt 
productive diſtricts in this kingdom con- 
ſiſt preciſely of ſoils that were originally 
of this kind. When ſuch ſoils are thus 
opened up, they are, for the reaſons above 
aſſigned, ' more effectually drained than 
they could be by any other proceſs. The 
manures that are, after this is done, work- 
ed into the ſoil, are never carried off from 
it, but gradually tend to meliorate, and thus 
to render more tender and friable, the bot- 
tom ſoil; ſo as, in time, to become deep, 


ſaund, and whole ſome land, which ioneither 


ſtrongly 


| 
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ſtrongly affected by the viciſſitudes of 
drought or of rain. 


Theſe effects, however, are not to be 


expected to be felt at firſt, to their full 


extent. Some clays are ſo coheſive, that 


mere digging alone will not render them 
as permeable by water, as could be wiſh- 
ed. Before they can become ſufficiently 
friable for the purpoſe, to the hK®heſt de- 
gree that could be wiſhed, manures muſt 
have had time to operate upon them. 
For this reaſon, although the effect of 


deep digging, and copious manuring, will 


be at once ſenſibly felt, yet the meliora- 


tion that will reſult from this proceſs, will 
be going forward for many years to come, 


and, by degrees, it will be coming nearer 
and nearer to that higheſt degree of pro- 


ductiveneſs for which the old lands of that 


deſcription, above named, are ſo very re- 
markable. 

We have an opportunity of obſerving 
the effect of thus opening the foil to a 


great depth, in our gardens, which, in con- 


ſequence of being univerſally trenched 
over, as an initiatory ſtep, are found to 
continue healthfully dry, even in ſoils of 

this 
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this kind, without the aid of either water- 
furrows, to carry off the ſurface- rain, or 
hollow-drains, to carry off the moiſture 
from below. If there be but one drain 
leading from the loweſt part, to allow the 
little water that ſceps* down to it, to be 
caxried freely away, that is quite enough 
to preſerve the mould healthfully ary. 
But in fields where the plough can pene- 
trate to a much ſmaller depth, it is found 
univerſally, that many water-furrows are 
abſolutely required, before ſuch a foil can 
be prevented from ſuſtaining great da- 
mage from the paſting proceſs above de- 
ſcribed ; and that hollow-drains are like- 
wiſe required to aid them, before the 
ground can be made tolerably healthful, 

I may be permitted to obſerve, how- 
ever, that in moſt caſes of this ſort, where 
the ſurface-mould is no deeper than the 
plough goes, hollow-drainins becomes ne- 
ceſſary only in conſequence of the ridges 
being laid in an improper d rection; for, 
when the furrows lie directly up and down 


* Is ſeeps an Engliſh word? It means to flow gra- 
dually, and in very ſmall HR through ſome refſt- 
M medium. oc 
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the declvity, it is eaſy to obſerve, that 
whatever water ſinks through the mould, 
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will have a tendency, when it reaches the 4 
clay, to run forward among the ſoil to- ji 71 
wards the bottom of the hill, rather than il ; 4 
to force a paſlage for itſelf laterally to- 3 
wards the furrows.—In conſequence of Wo 
this, the ſoil, eſpecially towards the middle if | 


— 


of the ridge, in particular whefe the de- 


. 


eo 
7 2 
r 
* . 


clivity is conſiderable, will be drenched 10 Fi | 
with water nearly as much as if no waters 90 | : 
furrows were left in the field. To inter- 1 


cept that water therefore, in its deſcent, 
hollow-drains, that run aſlant the ridges, 5 
become abſolutely neceſſary.—If the fur- 
rows had been laid in the ſame direction 
with the drains, nearly the ſame benefit 
would have reſulted from the furrows as 
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the drains afford. And were it not for 1 
the inconyenience that is felt in plough- We 
ing in that direction, theſe furrows would 1 
even operate more efficaciouſly, in moſt i by 
caſes, in drying the ground, than the | 'Þ ] 
drains, For, it muſt be obſerved, that in 1 k | 
making hollow-drains, it becomes neceſ- 1 | 
ſary that they ſhould not be fo far filled 11 { 
with bruſh-woad, or other porous matter, 1 


1 + {4 
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through which the water can be permit- 
ted to ſink eaſily, as to reach the plough- 
furrow ; otherwiſe that matter would be 
deranged by its operations, and in ſuch 
ſtiff mould, the earth that is put above the 
bruſh-wood is apt to cake, and become 
ſolid, ſo as to reſiſt the entrance of water 
into the drain. This 1s -a very ſerious 
evil, which every perſon who has land in 
that ſituation, muſt have often experienc- 
ed. Open furrows are entirely freed from 
all danger of this fort, Where dry peat- 
droſs can be obtained in abundance, for 
filling the drains at top, this inconve- 
nience would be obviated. See Treatiſe 
on Peat Moſs, | 

But, although the facts above ſtated ſuf- 
ficiently evince, that the looſening the 
ſurface mould to a ſufficient depth, in a 
ſoil of the nature here treated, will, in 
molt caſes, prevent the neceſſity of under- 
draining of any ſort, and in all caſes will 
effect a great and radical improvement ; 
| —yet I wiſh not to be underſtood to ſay, 
thatunder-draining will not prove, in ſome 
caſes, uſeful. But even in thoſe caſes 
where they may prove uſeful, the number 


of 
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of drains wanted, will be prodigiouſly di- 
miniſhed. If the proceſs above recom- 
mended be adopted, one drain will, under 


theſe circumſtances, do more good than 


a hundred would do without it—(indeed, 
no number of drains whatever could ſo 
effectually meliorate the ſoil) and, it de- 
ſerves to be remarked, that where ſuch a 


drain ſhall be made, the evil juſt ſtated 


may be entirely obviated; for as the 
plough never reaches near to the bottom 
of the mould, the hellow-drain may be fill- 
ed quite to the top of the clay, or even 
above it, with porous matter, without any 
riik of its being deranged, and it will, of 
courſe, keep always open, to receive any 
water that may have occaſion to fall into 
it. 5 
As to the moſt adviſeable mode of 
deepening the ſoil, many conſiderations re- 
quire to be adverted to, before that can 
be determined. In general, the ſurface- 
mould is more mellow than any of the 


bottom ſoil, on which account, it ought 


not to be buried by trenching it down; 
the effects of which, upon a very ſtiff clay, 
where manures are not extremely abun- 


dant, 
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dant, can very flowly be overcome. In 
ſuch caſes, it will be more adviſeable, after 
| having turned over a large and deep fur- 
row of the ſurface-mould, to make men 
follow, in the fame furrow, with ſpades, 
and dig it over, without turning it upon 
the top; or looſen it to 4 confiderable 
depth, with an implement which may be 
called a croweſbade (being a ſmall crow, 
ſharpened at the point, into the form of a 
very narrow-poitted ſpade, not exceeding 
three inches at the broadeſt part) having a 
foot- piece projecting from the ſtalk, and 
a croſs handle of wood at top, which I 
have found to be a ſtrong handy tool for 
works of that kind. Where the ſoil is 
perfectly free from ſtones, a kind of 
plough, having a ſhare and cutters only, 
for Jootenitig without turning over the 
foil, may be made to follow the other 
plough; in the ſame furrow, an iiplement 
which has been lately introduced into Lan- 
caſhire, under the name of the Miner. 
This kind of under-mould looſening eught 
to be repeated from time to time, when it 
is perceived to get bound below; but the 
fur face mould ſhould always be preſer ved 


at 
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at hop. In mot caſes, Where circumſtances 
permit of it, the friability, dryneſs, and 
productiveneſs of ſuch a ſoil will be great- 
ly promoted by a copious admixture of 
lime or other calcareous matter with it., 
The quantity can ſcarcely be too great; 
but on ſuch ſoils a drefling of a chatdron 
or two of lime per acre, will be ſo diſpro- 
portionately ſmall, as to-prothice ſcarcely 
any ſenſible effect. In every caſe, foils of 
this mature admit of, and in their poor 
ſtate require, a more abundant manuritig 
than any others. After they have been 
thus enriched and meliorated by time, they 
will produce greater crops than any other 
ſoil, eve with a a quantity of 
manures. 
It would be foreigh froth the ſcope of 
this Eſſay to enter more fully into the pro- 
per mode of managing ſuch ſoils, or bf 
peculiariſing with great nicety the divefſi- 
ty of foils. that all belong to this general 
claſs. Theſe diverſities are very great, 
and ſome kinds will repay the expence | 
much ſooner than others. It is the pro- 
per buſineſs of the huſbandman to 'diftih- 
guith theſe; it only belongs to me here to 
: ſay, 
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ſay, that all of them will be greatly bene- 
fitted by the proceſs recommended. Nei- 
ther muſt I here ſtop to explain in greater 

detail the moſt economical ways in which 
the ſoil may be opened up, I ſhall only in ge- 
neral add, that deep ploughing, in the or- 

dinary operations of tillage, at every time it 
# ſtirred, is by no means neceſſary. (See 
theſe Eſſays, vol. ili. p. 298.) 

I cannot omit, however, on this occaſion, 
to take notice of the abſurd impolicy of 
that rule which prevails in moſt counties 
in England, of prohibiting graſs lands from 
being ploughed. In all caſes of this ſort 
(and many millions of acres of this deſcrip- 
tion of land are found lying in the moſt 

unprofitable kind of graſs) it is the ſame 
thing as dooming the beſt land to a 
ſtate of perpetual ſterility for ſuch land, 
when ſuffered to lie in its natural ſtate, 
produces next to nothing in graſs; yet by 

a ſpirited and judicious mode of culture, 

continued for a ſufficient length of time, 
it becomes the moſt productive of all foils. 
J could eafily point out ſoils of this kind, 
Which, if left to graſs, in their natural ſtate, 

never could have yielded half a crown of 
| rent 
4 
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rent per acre, that have been brought, in 


the ſpace of a few'years, to yield crops of 


wheat from ſeven to nine” quarters per 


acre; a weight of crop that no ſoil 1 


know, but thoſe of which I now treat, 
could ever be made to produce. 

Were I to call thoſe improvements, di/- 
coveries, which are merely the reſult of the 
exerciſe of the common powers of reaſon- 
ing from facts that daily occur; and were 
T to value ſuch diſcoveries in proportion to 
the extent of their utility to mankind, I 
ſhould perhaps reckon the above one of the 


moſt important diſcoveries that has been 
made in the art of draining in the preſent }_ 


age; becauſe, for one acre of land that can 
be drained by means of tapping, there arg 
perhaps ſeveral thouſands of acres in this 
iſland which may be benefitted in a very 
high degree by this very ſimple proceſs. 
Indeed, unleſs it were for the ſurprize that 
the mode of. draining on the principle of 
tapping excites, at firſt, upon the mind of 
thoſe who have not adverted to things of 
this kind, and the quickneſs of the effect 
it ſometimes produces, at little or no ex- 
pence, where it is well underſtood, and pro- 
„„ F-18 perly 
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perly applied, it muſt hold an inferior rank 
to many other modes of draining that have 
been long; practiſed, becauſe of the much 
ſmaller extent of the evil that can thus be 
removed than by many of the other modes 
of draining that are developed in this Trea- 
tile. - More miſchief is often produced by 
a fingle ſpring, in the caſe I am juſt about 
to illuſtrate, than is experienced in a whole 
county by that peculiar kind of wetneſs 
which can be removed by tapping. Of the 
bogs that are found in this iſland, perhaps 
not one-thouſandth part of them could be 
reducible to that claſs which admits of 
being cured by tapping. I now proceed 
to givca few additional illuſtrations, with a 
wew more clearly to elucidate the princi- 
b already explained. | 
As the whole ſucceſs of practical "LI 
ing depends upon' accurately diſcriminat- 
ing between the caſes already ſtated 
(though, perhaps, with too much brevity) 
in the foregoing parts of this Eſſay, my 
chief aim in theſe Additions, ſhall be, ſo 


to mark theſe caſes, as to enable the 


reader to diſtinguiſh them. This he will 
and no difficulty to do where the caſe 
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is /mple; but in compound caſes, he may 


'be, on ſome occaſions, a little at a loſs. 


Theſe difficult caſes are, however, very 


rare; and if he be attentive, he will, after 
a few trials, be cafily able to diſcriminate 
them alſo. - 

Let the reader never loſe fight of the 
fundamental principle, that all ſprings are 
produced in conſequence of . the water 
which falls from the atmoſphere, upon 
high grounds, finking through ſome kind 
of porous earth, until it comes to a bed 
of clay or granite, or other matter that is 


impervious to water, ſtopping it from 


ſinking farther, and, of courle, forcing it 
either to riſe upwards, as in a reſervoir, 
till the cavity be filled, or making it find a 
paſſage through ſubterraneous pervious 
ſtrata, till it reaches the ſurface of the 
earth, where, according to the. circum- 
ſtances of the caſe, it either iſſues at once 
a pure ſtream of clear water, running for- 


ward in rills to the neareſt ſtreams, or 


oozes obſcurely forth through innumer- 
able ſmall orifices, into the porous vege- 
table mould, which produces that wet 

T8 weeping 
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weeping appearance, denominated ſpouting 
5 ground or bogs. | 
It will be unneceſſary here to accumu- 
late particulars, reſpecting clear ſprings. 
In general, where theſe occur, little more 
is required by the farmer, than that the 
channel be ſo opened up, as to allow that 
water to flow off in a free current, in the 
direction that nature points out; in ſuch a 
way, however, as never to force it, or 
even to permit it to be abſorbed and loſt 
in the ſoft vegetable mould that may 
chance to lie in its way on its paſſage to- 
wards the ſea. | 
And here I may be allowed to obſerve, 
that thoſe who wiſh to get a clear idea of 
the principles of Adding; will do well to 
begin their ſtudies in mountainous or un- 
even countries, rather than in plains; for, 
in the firſt caſe, they will meet with many 
facts, that are obvious on a flight inſpec- 
tion, which cannot, without great difficulty, 
be made apparent in a flat country. It is, 
perhaps, owing to an inattention to this 
circumſtance, that ſo few men who have 
practiſed draining, have underſtood the 
principles of their art; which is doubtlets 
the 
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the cauſe of thoſe numerous failures that 
have been experienced in the practical et- 
forts of thoſe, who, in certain caſes, have 


performed cures, that merited the higheſt 


degree of applauſe. | 
Where a ſtratum of ſand, rock, gravel, 


or other porous matter, lies in a regular 


Nope towards the earth's ſurface, ſupport- 
ed by a bed of clay (as in Fig. 25) if 
that ſtratum has not been deranged by 
carthquakes,, or other violent convulſions 
of nature, it uſually ſtretches back to a 
great diſtance, perhaps at a great depth 
beneath the ſurface of the hill, and where 
it crops out, as at A, if the ſtratum runs 
in a horizontal poſition (which is often 
the caſe) when viewed at right-angles to 
the ſection here given (which exhibits the 
natural dip of the ſtrata) it there forms a 
kind of Zone, running along the brow of the 
hill, nearly in a horizontal direction, for a 
great way, I have often thus ſeen a zone of 
this kind, running along the brow of a 
hill, nearly at the ſame height, for miles 
together; its courſe being marked every 


where, by a wet uncomfortable ſtripe, of 


inconſiderable breadth, frequently broken 
into ſmall holes, by the feet of cattle, or 
T3 other 
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other accidental circumſtances. Where- 
ever this indication appears, you may, 
with next to a moral certainty, conclude, 

that the evil originates from this ſource, 

and you may, therefore, boldly adopt the 
mode of cure that has been already indi- 
cated for this evil; ſee page 236. A ſmall 
diteh opened all along the lower part of 
the ſpouting zone, chat ſhall be, in every 
caſe, ſo deep as to paſs through the pervi- 
ous mould, and ſhall penetrate into the 
bed of clay, or other impervious ſtratum 
below, will with certainty | intercept the 
water, ard remove the evil, in as far as 
affects the lower grounds. 

' Thoſe who have not turned their atten- 
tion to this ſubject, will ſcarcely be able to 
form an idea of the benefit that may be 
derived from this ſimple and eaſy proceſs. 
I have frequently. feen, in commons, and 
other neglected places, where the hand of 
induſtry has never been exerted (eſpeci- 
ally in Wales) that a ſpring of this kind 
has drenched fields for miles together, ren- 
dering the ſoil one univerſal cold ſoft kind 
of Craig, unfit for producing any kind of 
vegetable, that 1 is nutritious either for man 

2 or 
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or beaſt; for wherever the irfave ſoil is 

ſo tender as not to be capable of carrying 
the water, it ſinks through that, and en- 

dea vours to force a paſſage for itſelf vo- 
wards the bottom of the hill, along the top 
of a bed of clay, frequently mixed with 
ſtones, that will, in general, be found at no 
great depth beneath the ſurface; And as 
this water is thus interrupted in its courſe 
by the reſiſtance of the quaggy mould, 

it is alternately ſeen to rife upwards, run- 
ning through ſmall pores, till it lows for- 
wards a little on the ſurface; and then ſinks! 
downwards through the foil again. Mil- 
lions of acres of land have I ſeen, that 
have lain in this neglected ſtate for ages, 
which is unfit for any thing elſe except 
that of rotting d few miſerable ſheep 


that are ſuffered to ſtraggle along its ſur- 


face, and might be drained at an expence 
that is inconceivably ſmall. 

All that is required for draining land i in 
dis ſtate, is to cut ditches acroſs the flope, 
nearly in a horizontal direction, giving 
them merely ſo much dip as to allow the 
water to run off through them freely. Theſe 
drains muſt always penetrate, at leaſt, one 
foot or more, in proportion to the quan- 
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tity of intercepted water, into the ſolid 
bed, below the ſoft ſurface-earth; and this 
furface- earth ſeldom exceeds one foot in 
depth. The earth that is taken out of 
| theſe ditches, where it is not-meant that 
it ſhould be made to ſerve as a fence, 
qught always to be laid upon the /ower 
edge of the bank, There, by its weight, 
it will ſerve to conſolidate the earth on 
the lower lip of the ditch, which will 
make 1t better reſiſt the entrance of the 
water, in time of floods, when the ditches 
may be fuller than uſual. 
No ſooner will ſuch a ditch be made, 
than the water will be ſeen to trickle into 
it, from the higher ſide, through the 
whole depth of the mould; but it will 
alſo be ſeen to flow moſt freely imme- 
diately above the clay. The lower part 
of the field, thus deprived of the ſources 
that uſed to ſupply a perpetual moiſture, 
will, in a ſhort time, become drier than 
before; but it will require a conſiderable 
length of time to allow the whole wa- 
ter gradually to drain from it. And as 
the water that is neareſt the ditch muſt 
a * through the whole of the ſoft ground 


5 | below, 
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below, before it can make its eſcape, it is 


evident that if the flope be long, it will 


require a great while: to free the lower 
parts from wet. To facilitate this opera- 
tion, other drains of the ſame ſort ſhould 
be drawn, nearly parallel to the firſt, at 


{mall diſtances (from one to two hundred 


yards) below each other. This will not 


only accelerate the operation, but it will 
alſo enable you to intercept, and thus to 
_ diſcover, any concealed ſprings that may 
accidentally break forth in any part of 
theſe neglected waſtes. | 
I would here mention, that if in driv- 
ing your ditch, you ſhould accidentally 
croſs a bed of ſand that lies deeper than 
the bottom of the earth, care muſt be 
taken to obviate this evil, were it not ſo 
apparently neceſſary as ſcarcely to deſerve 
being mentioned. The way of obviating 
this evil will be gathered from the general 
tenor of this Eſſay, and need not be here 
particularly ſpecified, I 

When a bed of ſand, which ſerves as a 
receptacle of ſprings, inſtead of terminat- 
ing abruptly on the ſurface, as - at A, 
Fig. 4 N extends to a conſiderable diſtance, 
in 
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in a direction nearly horizontal, as from 
A to B, Fig. 26, the circumſtances will 
vary. In that caſe, if the hill from whence 
it iſſues, be of conſiderable extent, whether 
of great height or otherwiſe, the water 
will flow throughout the greateſt part of 
the year with a ſtream pretty equable; 
and if the bed of ſand be moderately deep, 
that water will never be forced ſo far 
upwards among the ſand, as to prove hurt- 
ful to vegetation; and it will form a field 
of a dry ſandy ſoil. 

But if ſome grounds riſe above this to 
a conſiderable height, which are ſo formed 
as to throw the water that runs from them, 
during violent rains, into places where it 
can fink freely into the bed of ſand, it 
will then force forward a much larger 
ſtream: of water towards A, than at other 
times; and, of courſe, that water will riſe 
to a greater height among the ſand than 
before (and the ſame phenomena will oc- 
cur, if the ſurface-water, during rains, be 
brought from a great diſtance, till it 
reaches the upper part of the bed of fand, 
towards B, where it will be abforbed). 
In that caſe, the under part of the bed of 
ſand, 


* 
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ſand, towards A, where it is not ſo deep as 
above, will become very damp, while that 
above will remain dry. When this caſe 
occurs, the cure is, to dig a ditch acroſs 
the field, at the place where the wet firſt 
begins to ſhow itſelf during the wetteſt 
ſeaſon, quite, through the bed of ſand, till 
it penetrates into the clay (as in every caſe 
of this ſort) the open part of which muſt 
be of tuch a fize as to carry off the whole 
of the water it intercepts in its courſe. In 
theſe circumſtances, however, it will be 
well to obſerve, in the firſt place, whether 
the bed of ſand be not interrupted at its 
lower end, by a bed of ſome more imper- 
vious matter, which, by preventing it from 
flowing off as faſt as it comes to it, forces it 
up towards the furface ; for, in that caſe, 
it will be, in general, much leſs expenſive 
to open a ditch through the impervious 
ſtratum, that interrupts the {ſtratum of ſand 
in its bed, and running that ditch up the 
hall, till it comes forward to the ſand; 
and to make it of a ſufficient depth, 
which will give free vent to the water, 
than to drain the field in any other way. 


This 


| 
| 
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This is a caſe that ought to be carefully 
adverted to; for no ſoil that I know, is 
more worthleſs than a damp fand. 

In all the caſes above ſpecified, it is 
very.obvious that no ſort of benefit could 
poſſibly be derived from ihe practice of 


. tapping. 


Nor, unleſs in the very lined pe- 
culiarity of the caſe, could drains, if car- 
ried in a direction up the hill, afford any 
efficacious remedy, even if they were 
made at a very ſmall diſtance from each 
other; for the water would follow its 
courſe down hill between the drains, near- 
ly as before the drains were made. 

The doctrine of wells being fo inti- 
mately connected with that of draining, 
I ſhall, hold myſelf excuſed for making 


ſome remarks on that ſubject, where they 


are incidentally ſuggeſted, by the circum- 
ſtances treated. 

Let it be obſerved, then, that in 0 of 
the ſort now under diſcuſſion, if the water 
were ſuppoſed to have a free iſſue at A, were 
a well ſunk into the bed of ſand, at B, no 
water could be there permanently found 
until it penetrated quite through the 

| ſtratum 
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ſtratum of ſand, and went to ſome depth 


into the bed of clay below it. In this caſe, 


the water could never riſe in the well 
much higher than the line 6 c, Fig. 27, 
becauſe, whenever it roſe as high as the 
porous ſand, it would flow. along through 
it, till it made its eſcape below ; and if the 
bed of clay extended backwards under 
ground a great way, and at a great depth 


below the ſurface, ſo as to 1 an abund- 


ant and never-ceaſing ſtream under the 
bed of ſand at B, it muſt follow, that the 
well will continue conſtantly at the ſame 
height, exactly like a ſtone baſon at a 
fountain, into which a pipe of water con- 
ſtantly flows, ſo as to keep it running 
over. This happened to be exactly the 
caſe with a well of water that was at my 
door in the neighbourhood of Leith. A 
bed of ſand reached from the ſurface, to 
the depth of twelve feet, nearly; the well 
had been ſunk about three feet in the clay 
upon which the ſand reſted, and the ſtream 
of water was ſo abundant as to keep that 
part of. the well which was ſunk in 
the clay conſtantly full, ſo that it was 
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riſe fix inches above or below its ordinary 
ſtream. ee 0 
But if the ſtream that runs below. the 
bed of ſand be ſmall, and the draught of 
water from the well, at particular- times, 
be uncommonly large, the ſurface of the 
water in the well will of courſe be made 
to fink : it may be indeed quite drained 
of water at times, ſo as to require to be 
left for a while till it ſhall fill again. This 
may be occaſionally a very ſerious incon- 
venience, and ought to be guarded againſt 
by enlarging the reſervoir, which may be 
effected either by widening the diameter 
of the well, or by ſinking it to a greater 
depth in the clay, or both. Hence, it 
appears, that in caſes of this ſort, a very 
wide well ought always to be made, Other 
cafes will come to be noticed in the courſe. 
of this Work, in which the ſtraiteſt well 
that can be made, would ſupply a quan- 
tity of water as abundant as thoſe, that 
are wider. 
Nor would the 3 here de- 
ſcribed be in the leaſt varied if the well, in- 
ſtead of being dug in the ſand imme- 
diately below the vegetable mould, as at 
1 B, ſhould 
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B, ſhould be firſt ſunk, through a conſi- 
derable thickneſs of ſome other ſtrata, as 
at C. The depth of the well only would 
be greater, and all other nee 
the ſame. 

Pleaſe alſo obſerve, that if there be an 
opening at A, ſo as to allow the water to 
iſſue freely from the ſurface of the bed of 
clay, the body of ſand above it“ will be a 
firm ſolid body ; and in this caſe, if houſes 
are founded upon that ſand, with the pre- 
caution of putting planks of wood, or 
large flat ſtones, as a foundation for the 


walls, theſe buildings will remain as 


ſtable for ages, as if they had been found- 
ed on a rock. This is preciſely the caſe 
with town of Leith, the ſea - port of 
Edinburgh, the houſes of which all ſtand 
upon a bed of ſand from eight to twelve 
feet deep; and there are houſes there of 
more than a hundred years old, the walls 
of which are now ſtanding as true to the 
plumb, as if they had been built but yel- 
terday. But if, inſtead of having had a 


free iſſue at A, the bed of ſand had been 


there interrupted as at A, Fig. 21, the Wa- 
ter, in this caſe, would have deen regorged 
back 
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back among the ſands, and, perhaps, would 
have formed a bed of that unmanageable 
body, which architects ſo much and fo 
deſervedly dread, under the name of 'quick- 
ſands *; and which, when it comes in the 
way in digging wells, or other ſubterranean 
operations, preſents obſtructions that can 
be only with great difficulty ſurmounted. 
The obvious cure of this diſeaſe (quick- 
ſands) when it occurs, is to ſearch for the 
means of opening an outlet by which the 
water may be ſuffered to run off.— This, 


* An apology may, by ſome, be thought neceſſary, for 
here incidentally mentioning guick-ſands, as a thing that 
may, perhaps, be thought in ſome meaſure foreign to the 

ſubject. As I aim at giving clear and diſcriminative ideas 
on every caſe that may occur in the practice of draining, 
and as this caſe may, and certainly does, ſometimes occur; 
it does not ſeem to be foreign from the object of this 
diſquiſition: and it appears to be the more neceſſary at 
preſent, as I do not know that any ſatisfactory explana- 
tion has ever yet been given to the public, of the cir- 
cumſtances which give riſe to the phenomena of quick- 
ſands; and of courſe, no rational method of removing 
this diſtreſsful malady has ever yet been attempted. A 
very able engineer, ſome years ago, from a total inabi- 
lity of forming clear ideas on this head, made ſome very 
ridiculous eſtimates of improvements propoſed at Leith, 
which he never could have done had he been better in- 
formed on this head, 

where 
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where the quickſand is ſituated above the 
level of the ſea, or ſome adjoining plain, 
may in many caſes be effected at very little 
expence, if due attention be beſtowed upon 
the poſition and natural dip of the ſtrata, 
which may be diſcovered by various means 
beſides boring. 


But there are caſes, particularly 1 : 


the quickſand is produced by a cavity like 
a baſon ſcooped out of the entire bottom, 
ſo as to contain water to a conſiderable 
depth, which in ſome particular ſituations 
may be deemed incurable. x 


It deſerves alſo to be remarked, as a cir- 


cumſtance neceſſarily accompanying ſprings 
of this kind, that the digging wells in a 
higher poſition, as at C or B, will not 
ſenſibly diminiſh the quantity of water that 
flows over the lower ſurface of the clay 
towards A; for, as the well, as ſoon as it 
is filled, muſt overflow, that will intercept 
not one drop more water than what is 


drawn up out of it. Were it even poſſible 


to pump the water from the well, as faſt as 
it falls into it, ſo as never to allow one drop 
to run over, the caſe would not be much 
altered, becauſe no more water could be 

Vor. I. U. thus 
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thus intercepted than that which would 


have flowed into the mouth of the well in 


its deſcent, ſo that every drop that would 
paſs the mouth of the well, on either ſide, 
«would flow forward to the lower ſituation, 
as if no well had ever been made. Hence 
we ſee that ſprings of this ſort can never 
be intercepted by wells, or ſenſibly affect- 
ed by other wells placed either higher or 


lower than them. Wherever this caſe 
exiſts, water will be found nearly in equal 
abundance, whatever the relative ſituation 


of the well may be in reſpect to others; no- 
thing but an ninterrupied trench, of a ſize 


ſufficient to intercept al the water as it 
. flowed, and to carry it off, could dry up 
the ſprings below it. 


We may alſo obſerve that if the bed of 
ſand be of great extent, if it be at laſt ſup- 
ported by a bed.of clay or other impervious 
matter, water will undoubtedly be there 
found, whatever may. be the depth of the 
bed of ſand above it, if a well be dug 


through it; for, as the water that falls in 


ſhowers upon the earth's ſurface neceſſarily 


finks through that pervious ſtratum, it is 


ſoon beyond the reach of the ſun, ſo as not 
| 5 to 
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to be evaporated, and muſt fink down- 
wards till it meets with an impervions ſtra- 
tum, ſo that there can be no doubt but that 
under the immeaſurable deſerts of Lybia, 
there muſt be water in abundance, to ſup- 
ply any number of perſons, were wells 
there ſunk to the requiſite depth: Nor is 
that depth perhaps, in many caſes, nearly ſo 
great as has been in general apprehended. 

may here alſo be permitted to obſerve, 
that many inſtances occur of ſtreams of 


water flowing over the ſurface of beds of 


ſand of the kind here deſcribed, without 
ſinking into theſe ſands. Sometimes the 


{urface-ſand is even rendered hurtfully wet 


by water ſtagnating upon it, while ſprings 
of the ſort above deſcribed, are freely run- 
ning below. This phenomenon is occafion- 
ed by a natural proceſs, fimilar to - that 
which is now adopted for rendering canals 
retentive, called pudd/ing. When this hap- 
pens to be the caſe, the ſtagnating ſurface- 
water may be let off merely by digging a 
hole till it penetrates the cruſt which has 
been rendered retentive by means of the 
natural pudding proceſs, and til} it reaches 
the unmixed ſand, through which it will 
U 2 ſink 


LE bs 
A * 
— 


— 
— 


» 4% 
* * 3 — a — = - 
— — —_— ——_ - — 


* 
—— 
* 


Wa 
- 
1 n * 

— . _ —— — 
Venn LOS 
33 2 Sr SL „ 

X 


— 7  - WF 
3 


n 
ee 


7 _ — — 
2 » wah " * 
* . ds 2 ©, - 


#4. Sn 2 ” SO ILas > rr — do * 8 ä * | - 
oo” 2”, 7˙Vy˙*r———ꝛ—— ᷑ [— — EE I — na 
* 5 ue 0 D — 92 


_ 


— — 


— 


— 
* 


> 


292 ON DRAINING BO 


ſink with the greateſt facility. I have of- 
ten, in this manner, opened up a hole, in 
the ſpace of half a minute, in ſuch ſitua- 
tions, which has ſwallowed up at once a 


. ſtream. that flowed into it, which was ſo 


abundant, that, with a moderate fall, it 


might have turned a mill, and which if 


not thus let off, might have produced very 
extenſive miſchief, by flowing over the 
ſurface of the ground. In ſuch caſes, the 


ſmall opening thus made, in a ſhort while, 
becomes puddled fo as to be retentive, and 


thus cloſes up, ſo that a freſh hole muſt _ 
be opened, if the ſtream continues long to 
flow. | 

Let us again ſuppoſe that AB (Fig. 27) 
repreſents a ſtratum of ſand, gravel, ſtone, or 


other pervious matter, lying between two 
beds of clay, E F and C D, which unite at 


the point A, where the ſtratum of ſand is 
interrupted. In that caſe, the water which 


flows from B towards A; when it reaches 


that point, will be pent in, as if in a horn, 
ſo as to have all the vacuities filled with 
water till it riſes to B, or ſome other point 
where it can be permitted to flow off. If 
the upper bed of clay, E F, be of a ſuffi- 

cient 
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cient thickneſs and tenacity to refiſt the 
whole preſſure of the water below, the ſur- 
face ſoil will be in no manner incommoded 
by it; but if that bed of clay be nat very 
thick, the water will be ſqueezed upwards 
through any ſmall cracks that may occur, 
producing ſpouting ground or bogs on the 
ſurface, as deſcribed in the Firſt Part of 
this Eſſay. In a caſe of this ſort, it is very 
plain, that no ſurface-drains could afford 
any adequate relief—for while the water 
is ſuffered to remain in the reſervoir be- 
low, no operation performed upon the 
ſurface can prevent the water from be- 
ing puſhed upwards, through the natural 
channels it will find for itſelf. In this 
caſe, tapping is the only remedy, which, 
by giving free iſſue to the water through 

an opening made for that purpoſe, in the | 
upper bed of clay, diminiſhes the altitude of 
the confined water within, and, of courſe, 
removes the preſſure from below, which, as 
it was the ſole cauſe of the malady, a radi- 
cal cure muſt thus be effected. The only 
queſtion, then, that now requires to be 
decided, is, © in what manner ought we to 
| U 3 proceed, 
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proceed, ſo as to effect a cure, at the leaſt 
expence poſſible to the employen? 

Let us ſuppoſe that the whole ſurface 
between G and L is hurt by ſuperfluous 
water—but that towards L, the ground be- 
comes gradually ſounder, the ſurface near 
L being only wet during rainy weather. 
In this caſe, ſhould a ditch be drawn along 
the face of the hill at L, in a direction 
nearly horizontal, allowing only a ſuffi- 
cient declivity to carry off the water in it, it 
is plain that this ditch, unleſs carried to a 
very great depth, at an enormous expence, 
could do little or no ſervice. —And if it were 
here tapped, by boring a hole through the 
bed of clay, as is repreſented by the line 
at L, the relief it would afford would be 
very inconſiderable; as it could, at the ut- 
moſt, give vent to the water only until it 
ſunk to the level L K, fo that all the parts 
of the field below L would be little bet- 
ter than before. 

Should another ditch be opened in the 
ſame manner, lower down the declivity, as 
at M, and ſhould it be there alſo tapped, 
the water would then be allowed to ſubſide 
to 
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to the level-line MN; and all the ground 
between L and M would be effectually 
drained. In this caſe, we have derived 
ſome benefit from our operations, though at 
an expence greatly more than was neceſſary; 
for if the operations at M had been firſt 
made, the drain would have been as com- 
plete as it now is, though nothing had been 
done above — All that has been / expended 


on the operations at L, then, would be mo- 


ney thrown away to no purpoſe whatever, 
Still, however, the ground between M 
and G is in want of draining, and we muſt 
now go lower down ; Suppoſe we ſhould 
go at once to G, and there make a fimilar 
ditch and tapping ; in that caſe, the water 


would be made to fink to the level G H, 


and the whole field effectually drained at 
once. It is ſcarcely neceſſary for me now 
to remark, that had this been done at the 
firſt, the field would have been as effectu- 
ally drained, without any of the operations 
above, I ſtate theſe particulars, here, by 
way of illuſtration, as a caveat which ought 
not to be neglected - for I have often ob- 
ſerved, that men who attempt to drain land, 
without underſtanding the principles of the 
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art, have a great propenſity to follow the 
mode of conducting their operations above 
deſcribed, who, if not reſtrained, may, in 
many - caſes, ſubje& their employers to a 
moſt exorbitant and unneceſſary expence, 
even where they do at laſt ſucceed in 
the purpoſe intended. 

- Obſerve, however, that in this particular 
caſe, had the tapping been made lower down, 
as at I, no good whatever could have been 
derived from the operation at that place. As 
this caſe but rarely occurs, yet from this il- 
luſtration the uſe of the previous boring for 
exploratory purpoſes is made very manifeſt. 

It has been'ſhown in the Firſt Part of this 
Eflay, in what caſes a ditch opened up- 
on. the upper edge of the wet ground is re- 
quired for effecting a complete drainage — 
to which the reader is referred. 

The ſureſt rule, T can at preſent think 
of, for diſtinguiſhing the caſes, where this 
mode of proceeding (that is, by means of a 
ditch carried acroſs the declivity, above the 
higheſt part of the wet ground) will be uſe- 
ful, from thoſe in which it muſt prove nu- 
gatory, is this: Wherever the water that is 
to be carried off, can be made to find acceſs 

into 
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into the ditch only by means of fapping, 
there the opening of a deep ditch, in this 
ſituation, may be declared nugatory—and 
wherever a ditch in that fituation can 
prove radically uſeful in draining the lower 
grounds, there tzpping can prove of little or 
no ſervice whatever. | 

Another economical conſideration, that 
ought never to- be loſt fight of, is, that in 
the mode of draining by means of tapping, 
ditches of a great depth can never be re- 
quired, ſo that if deep ditches are ever made 
where this mode of draining is adopted, 
it muſt be accounted a mere w/e/e/5 expen- 
diture of money. The only uſe of the drain, 
where tapping is beneficial, is not to 22 
tercept, but merely to carry of the water. — 


And if the drain be of a fize juſt ſufficient 


to carry off all the water that riſes through 
tap-holes, nothing more can be required. 
In general, a ditch of two feet deep will effect 
this purpoſe as-well as if it were twenty— 
but the expence of making it will be very 
different. —As there are men, however, 
who value things merely in proportion to 
the money theſe things coſt them—it de- 
ſerves the conſideration of practical drainers, 
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whether it would be prudent in them, to 
lay aſide expenſive and ſtupendous opera- 
tions, which often ſtrike the imagination of 
men, and thus ' make the improvements 
which ſeemto require this expenſive appara- 
tus be attended to, when trifling operations, 
though equally efficacious, would be neg- 
lected and deſpiſed? Let Noblemen, and 
others of high rank, then, be indulged in 
theſe expenſive and ſhowy operations— 
the country is benefitted by them—But 
if ever practical farmers ſhould engage 
in undertakings of this ſort, it is proper 
they ſhould advert to the article expence, 
as of the firſt importance. 

In all caſes of this ſort, now under con- 
ſideration, where the current of water that 
flows in the pervious ſtratum is not very 
great, and where that ſtratum continues 
without interruption, and undiminiſhed in 
ſize to the bottom, the drainage will be 
completely effected, by tapping in the /awe/7 
part of the field only. — But where the 
depth of the pervious ſtratum is diminiſhed 
conſiderably, as at A B (Fig. 28) or, what 
comes to the ſame thing, where it meets 
with caſual though not total interruptions» - 

and 
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and if the current of water ſhould be con- 
ſiderable, it may happen that a ſmall part 
of the water only (viz. leſs than flows 
into this reſervoir from above) can reach 
the point A, and as no more water than 
reaches that point can be made to riſe 
through the holes there made, it muſt in 
this caſe happen, that the drainage will not 
be completely effected by the opening at A. 
In that caſe, after trial has been made, and 
time allowed to ſee whether the drain- 
age is complete or not—ſhould it then be 
found neceflary, it will be proper to go 
higher up, as to C, and there open ſome 
freſh taps; and ſhould that be {till found in- 
adequate for the purpoſe intended, go ſtill 
higher, to-D, and fo on, higher and higher, 
till it be finiſhed, 

In caſes of this fort (which are rare) it 
will be proper always to begin at the lower 
extremity—and if water riſes at all where 
tapped, be ſure to make the tappings ſuffi- 
ciently numerous as to allow the whole of 
the water that comes to the place they are 
made to ifſue freely, You will eaſily 
know when theſe openings are ſufficient 
for the purpoſe—for, in that caſe, after a 

ſhort 
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ſhort while, the water will not ruſh up 
through them with great violence, but will 
flow off gently, without any appearance of 
boiling up.—If that appearance of boiling 
does not ſubſide, it 1s a ſure indication that 
a greater number of tap-holes are wanted— 
and they ought to be made. If this be 
firſt done, and you find that even in the wet- 
teſt ſeaſon, the water riſes gently through 
the tap-holes, you may then, in general, be 
ſatisfied that no opening above will be 
wanted ; but in order that no doubt may re- 
main on this head, you may eaſily ſatisfy 
yourſelf, at a very ſmall expence, whether 
any openings above are wanted, merely by 
.putting down a bore by your tapping imple- 
ment, at ſome little diſtance above the for- 
mer opening. If the water, in that caſe, 
riſes in the tap-hole you have juſt made, it 
is a ſure indicetion that openings at that 
place are wanted; and, therefore, a drain 
ſhould be there opened, and taps ſuak in 
it, as before—but if during the rainy ſea- 
ſon, no water riſes through the tap-hole, it 
is an indication equally clear that no open- 
ings are there wanted. In this manner, by 
boring only, without making drains, until 
you 
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you ſee whether they are neceſlary or not, 
you may proceed upwards, till you aſcertain 
the facts with preciſion. By means of the 
boring inſtrument, alſo, you may aſcertain 


with preciſion the nature of the ſtrata, 


and their limits, where they are broken or 
. interrupted, ſo as to be able to know with 
certainty before you commence your ope- 
rations of expence, in what manner you 
ought to proceed. General ideas, collected 
from external appearances, may ſerve very 


well to direct in plain caſes, or to indicate 


where anomalous caſes occur ; but in 
difficult caſes, particularly where the ſtra- 
ta are broken and jumbled together, ex- 
ternal indications can only produce gueſs- 
work. The borer only can be relied on. 
It will not. be expected that I ſhould 
here enter upon an enumeration of ano- 
malous caſes, for theſe may be ſo much 
varied, as that a complete volume could 
give but a partial ſtatement of them. 
Fortunately, caſes of this ſort are few, and 
of comparatively ſmall extent. There are 
particular caſes where the ſtrata have been 
much deranged, more eſpecially where 
rocks intervene, in which the expence of 
draining 
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draining would be much more thas could 
be repaid by the ſubject. But theſe bear 
ſuch a ſmall proportion to the fields that 
could be drained. with profit, as ſcarcely to 
deſerve to be named in a treatiſe which 
relates to practic il caſes alone. 

I have already mentioned ſome caſes 
that relate to digging for wells. The fol- 
lowing caſes are of a different claſs : 

Probably, ſome of my readers may re- 
collect having read in the Philoſophical 
Tranſactions, ſome years ago, an account 
of the phenomena that occurred in ſinking 
a well at Sheerneſs, near the mouth of 
the river Thames; ſome of which pheno- 
mena were deemed, by many perſons, ra- 
ther of a wonderful kind. They were as 
follows: That fort is placed upon a neck 
of land, very little elevated above the ſur- 
face of the ſea. In digging the well, they 
paſſed through a bed of ſolid clay, to the 
depth of fathoms, without finding wa- 
ter of any kind ; but at that depth, they 
found a ſpring of /a/t water; which, not 
being irreſiſtibly abundant, they found 
themſelves enabled to wall it out. This 


being done, they then ſunk, once more, 
through 
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through the ſame bed of clay, for 

fathoms more. Here they found another 
ſpring of //a/f water, as before; which, 
having walled out alſo, they continued 
to dig through the ſame bed of clay, for 
300 feet more; at the bottom of which 
they found a bed of gravel, from which 
iſſued a copious ſtream of freſh water, 
which ſoon filled the well within five 
feet of the top, at which height nearly it 
has remained ever ſince. 

Wonderful as this may ſcem, at firſt 
ſight, to ſome perſons ; it will appear, in 
no reſpect, inexplicable to thoſe who have 
adverted to the phenomena that occur in 
the tapping for ſprings, fo fully explained 
in the foregoing parts of this Eſſay. Let 
A, Fig. 29, repreſent the fort; B the ſea; 
CDE a bed of ſolid clay, ſtretching out 
beneath the ſea, and backward into the 
land to an indefinite diſtance, FGH re- 
preſents a ſtratum of grave], or other per- 
vious matter, lying upon another bed of 
clay, IKL. Under theſe circumſtances, 
the ſtratum FGH, having no opening at 
the lower end, muſt form a reſervoir of 
water, which muſt rite upwards towards 

F. till 
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F, till it finds ſome opening near the ſur- 
face of the ground, through which it can 
make 1ts eſcape. This being the ſtate of 
things, it is very obvious, that as ſoon as 
the well MN reaches the bed of gravel N, 
the water contained there muſt be forced 


to aſcend till it reaches-as high as the 
water, contained in the internal reſervoir 
within the mountain. If the ſpring af— 
fords more water than is taken from the 
well, it will continue always at that 
height; ſo that the water can only fink 
in the top of the well, when more 1s 
drawn from it than the ſpring can ſup- 
ply in a given time. 

With 5 to the ſalt- water ſprings, 
the diagram will explain that phenome- 
non, at firſt ſight. At P and Q, two fiſ- 
ſures, occaſioned, perhaps, by the working 
of ſome animal, or other unknown cauſe, 
have penetrated the bed of clay, from the 
edge next the ſea, to ſome diſtance as far 
inward, at leaſt, as the pipe of the well, 
through which, of courſe, ſalt- water would 
flow into the well as ſoon as they were 
opened. 3 

Another phenomenon of a ſimilar kind, | 

but 
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but leſs complicated, becauſe diveſted of 
the circumſtance of the ſalt water, is men- 
tioned by Dr. Darwin, of Derby : A well 
was ſunk in that town (which lies in a 
bottom, ſurrounded with many hills). Af- 
ter digging through a bed of clay for ſome 
conſiderable pc, they found an abun- 
dant ſpring of freſh water, which, as in 
moſt caſes of this ſort, ruſhed up with 
great impetuoſity, and ſoon filled the well 
to the top, where it flowed over in a pretty 
copious ſtream. Dr. Darwin ſeeing this, 
and conceiving that it might deſcend 
through a ſubterraneous funnel, that roſe 


to a greater height than the houſes of the 


town, eaſily perceived, that if he could 


raiſe the ſides of the well to a ſufficient 
height, making them, at the ſame time, 


ſtrong enough to bear the preſſure 
of the water, he might get it thus convey- 
ed to the higheſt Rooks of his houſe. This 
he actually effected, and enjoys, I ſup- 
poſe, the benefit of his ingenuity, till the 
prefent moment. 

I' do not hear that Dr. Darwin has 
thought of extending this diſcovery to any 
other uſe ; but if an abundant ſpring 
A 2 ſhould 
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ſhould be thus diſcovered, which could be 


forced, without the power of machinery, 
to riſe to a great height, it might, doubt- 
leſs, in a mquntainous country, where 
phenomena of this ſort muſt chiefly occur, 
be employed to great advantage as a power 
for turning machinery. To illuſtrate this 
ſubject, let Fig. 30 repreſent the ſection of a 
hill, containg an internal ſtratum of pervious 
matter, incloſed between two ſolid beds of 
clay; in other words, an internal reſervoir, 
filled with water. If this reſervoir ſhould 


be diſcovered, by. means of boring, or 


otherwiſe, as at AB, and it was found that 
the water would riſe to the height of A; 


then, by digging a ſhaft, of ſufficient di- 


menſions, and building the ſides of it as 
you proceed, till it reaches the gravel at 
A, then the water would riſe and flow 
over at A, till the internal ſurface of the 
water funk to the level of the line AC; 
after which, the whole water that the 
ſpring ſupplies would continue to flow 
over at A, and form a perennial ſtream, 


perhaps extremely abundant ; the uſes of 


which, in ſuch a ſituation, are very ob- 


vious. 
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vious. St. Winnifred's ſpring, near Holy- 
well, Flintſhire, which is ſo abundant as to 
turn nine "mills, is = natural burft of the 
ſame fort with that I now deſcribe (for it 
is not a great while ſince it firſt appeared). 
But were the fpring much ſmaller than it 
is, the great height of fall that might thus 
be obtained, would give it a commanding 
power for turning machinery. 

Should an opening of the kind here 
mentioned be ever made, it is plain that 
its effects muſt be ſenfibly felt in ſome 
other place; exceedingly 10, indeed, if 
the ftream be abundant; for a reſervoir 
of the kind here ſuppoſed, muſt, of neceſ- 
ſity, have an outlet fomewhere, for diſ- 
charging its waters; and, as in the caſe 
here ſuppoſed, that outlet muſt be on a 
higher level than the other, it could not fail 
that when this laſt was opened up, the other 
muſt have failed, ſothataſtream which iſſued, 
perhaps, from an oppoſite ſide of the hill, 
poſſibly, at many miles diſtance, would be 
entirely dried up, and another formed, that 
might take a direction to the ſea totally dif- 
ferent. Theſe phenomena, when thus ex- 
plained, are as natural as that the ſun 

X 3 ſhould 
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ſhould give light when it ſhines ; and can 
excite wonder in the mind of -thofe only, 
who have never adverted to the phyſical 
conformation of our globe. Indeed, the 
Borer has been but too little uſed, in conſe- 
quence of which, many facts that might 
have been highly beneficial to man, have 
totally eſcaped his notice. I ſhall beg 
leave to ſpecify a few, with a view to. di- 
rect the attention of the * to this in- 
tereſting ſubject: | 

At Halle, in TAN a ling of ſalt- 
water was . diſcovered, many years ago, 
which when manufactured into falt, af- 
fords a great revenue to the King of Pruſſia, 
in whoſe. dominions it is placed. Halle 
being ſituated very near to the confines of 
Saxony, the Elector was in the practice 
of purchaſing brine from thence, which 


he carried into his own dominions, and 


there converted it into ſalt, for the uſe of 
his ſubjects. As the carriage of this brine 
was attended with a conſiderable expence, 
the Elector often expreſſed an earneſt 
with, that a ſpring of ſalt-water could be 
found in his own dominions. This turn- 


ed the attention of his people to this ſub- 
| ject, 
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ject, and at laſt an unlettered peaſant, in 
the neighbourhood of Leipſig, . preſented 
himſelf at court, and made offer, at the 
riſk of his head, to find fſalt-water at; a 
place he ſhould indicate, if the Elector 
would be at the expence of digging for it. 
—lt was ſome time before this poor man 
could adduce ſuch arguments as to ſatisfy 
the Electoral council, that there Was ſuch 
a probability of ſucceſs, as to authorize 
them to riſk the experiment ; but at length 
he prevailed. The work was begun at a 
place called Durlinberg about 15 miles 
diſtant from Halle. For ſome time no- 
thing extraordinary appeared, but at 
length they came to a ſpring—of freſh- 
water only.—This did not diſcourage the 
peaſant, who ordered them ſtill to go on. 
With ſome difficulty he effected this point; 
but as the water from that ſpring incom- 
moded them a good deal, it excited a mur- 
mur againſt the poor man. After digging 
ſomewhat farther, they came to a ſecond 
freſh-water ſpring, which threw the un- 
dertakers into ſuch a rage, that they. would 
not liſten to the poor man, who urged 
them ſtill to proceed; but, on the contrary, 
A 4 the 
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the man ſeeing them in fuch bad humour 
at being fraſtrated, after having expended 
fo much money, he began to dread ſome 
miſchief to himſelf, ad ſecretly withdrew 
hitnfelf from the eleQoral- dominions. 
Soon after this event, the king of Pruſſia 
overran Saxony, during the ſeven years“ 
War, and the operations Ui this well were 
forgotten. Wheh peace Was afterwards 
reſtored, ahd the minds of men a little 
cooled, the peaſant ' ventured to return. — 

His mind was ftill ſet upon completing 
his enteprize ; and he ſpoke with fo much 
firmneſs on the head, and adduced fuch 
cogent arguments in favour of his opinion, 
as prevalled upon the court a ſecond time 
to begin the work; he having the precau- 
tion before they began to tell them, that 
as the ſpring was probably at a conſider- 
able depth beyond what they had as yet 
reached, they muſt be determined not to 
be ſoon diſcouraged. They again went 
on, and, as he had ſaid, they did indeed, 
when at a very confiderable depth, open 
up a ſpring of /alt- water; which ruſhed 
into the well with ſuch impetuoſity, as 
ſoon filled it to the top, over which it 
8 flowed, 
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flowed, for ſome time, in ſuch abundance, 
as to occaſion conſiderable damage; but 
this violent burſt fubſiding by degrees, 


they began to ere ſalt-works, which 


continue to be worked till this day. This 
is one practical proof, at leaſt, of the be- 


nefit that ſociety may derive from the 


ſtudy 1 here wiſh to recommend. Nor 
have 1 a doubt, but if it ſhall be properly 
attended to, many other benefits, equal to 
the above, may be derived from it. 

It is well known, that at Newcaſtle 
upon Tyne, and at Bo- neſs, in Scotland, 
coals are dug at a great depth below the 
level of the ſea; and even below the bot- 
tom, and immediately underneath it.—As 
no ſalt- water is diſcovered in theſe coal- 
mines, it affords the moſt demonſtrative 
evidence, that the bed of clay that lies 


above the coal is perfectly impervious by 


water; of courſe, the water which is 
found in the coal- mines, and which occa- 
ſions much expence to diſcharge it, can 
get acceſs into it in no other way than 
by deſcending along the tract of the 
coal-ſeam, from the place where it ap- 
proaches towards the ſurface of the 
Cari: ground, 


* 
Lo 
'E T 
J 
5 122 
a 1 TY 
q. K = 
— 1 
q 1 
i] ! 
\ T7 
! { 4 0 
j 4 £3 
= 
17 
1 14 
9 
1 
4:5 
73 / 
es 
1 128 
, : $24 
« y 
j 356 
[1 af \ 
111 
1 
4 2 
i 87 
z 9 5 
1 Ro W's 
\ vs 
1 
# 4 
| * tf 
1 be 4 
| 52 
j $43 
Z1 869 '# 
q } 7, N 
1 1 
U " 
: , 


— — 
2 ve. : Rv * d 2 
8 — * 
3a — N 7 — — — 
. 4 
* * - La 1 — — = 
by Pm 4 Ja _— 
2 — 
— 2 


a n * 
—__— 
IDES one FOR 

< Ws A — — 


= aries > 
pc 2 — 
r 
Te 


\ "=" 
_ 
" 5 
14 1 
e 
GP - 
, \ d 
1.8 - 
. * 


314 ON DRAINING 5005 


ground, exactly in the ſame manner that 
ſprings are accumulated in other pervi- 
ous ſtrata. Hence it muſt happen, that 
if this ſtream of water ſhould be inter- 
cepted in its courſe, and there carried off 
to the ſurface of the ground, no water 
could get into the mine; ſo that all the 
coals below that interſection would be 
laid quite dry, by & proceſs in every re- 
ſpect analogous to that of intercepting the 
ſprings, deſcribed in page 236, and with 
an effect nearly equally beneficial. I ſay 
nearly in this, caſe, becauſe no operation 
of this ſort could entirely remove the 
water from the coal-mine; for as there 
muſt be ſome fiſſures among the: coals, 
through which the water has originally 
flowed, ſo theſe fiſſures, in a ſituation like 
that deſcribed, muſt be entirely filled with 
water, which would of courſe run in the 
pit, after the coals are taken out, but this 
would be ſuch a ttifling OY as. not to 
deſerve any notice. 

Let AB (Fig. 31) repreſent a a of 
coals, riſing at A towards the ſurface, and 
at B dipping beneath the:ſea. Let it be 
| ſuppoſed, that at C it has attained;fuch an 
| 5 8 elevation 
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elevation as to be above the level of ſome 
vale or rill of water, and that, of courſe, a 
level driven from the ſurface at that 
height, till it reached the coal, might ſerve 
the purpoſe of carrying off all the water 
that ſhould fall into it. In that caſe, were 
the ſtratum of coal there pierced through, 
as at C, ſuppoſing that to be the only 
ſtratum permeable by water, it would 
follow, that all the water which had for- 
merly been conveyed through that ſtra- 
tum, would be there intercepted, and car- 
ried clear off to the ſurface of the ground; 
and that, of courſe, all the coal that lies 
below it, would be, from that moment, 
freed from any additional acceſſion of 
water. In this caſe, the level would not 
only ſerve to free the upper part of the 
coal-mine from hurtful water, which is 
all the benefit that has hitherto been aim- 
ed at in works of this nature; but the 
under part of the mine would be alſo be- 
nefitted by it nearly to an equal degree. 
Where the ſtrata were fo diſpoſed, as 
by varying the direction of the drain, it 
could be puthed forward, without falling 
below the level, till it had cut through 
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the bed of coal for its wh, breadth, the 
cure would be quite complete. This caſe 


may probably ſometimes occur; but I am 


as yet too little acquainted with the ctual 
cireumſtanoes of this nature, that occur in 
practice, to be able to ſay whether it 
would be very rare, or the reverſe. In- 
deed, as the ſubject has never been as yet 
eonſidered under this point of view, I 
think there is reaſon to ſuſpeſt it is not 
known by any human being. It 1s cer- 
tain, that much benefit is yet to be deriv- 


ed from à more thorough inveſtigation of 


this intricate, though very intereſting ſub- 
ject; and every hint that tends to eluci- 


date it in any degree, dederves to be at- 


tended to. * 
It would be ane to enumerate all 


the benefits that might be derived from 


the practice of fapping, judiciouſly applied, 
were the nature of the ſtrata, and the phy- 


ſical conformation of the earth, ſufficiently 


adverted to. Were I even to attempt to 
give examples of pof/zble caſes, by way of 
illuſtration, it would be deemed hypothe- 
tical and abſurd. Yet it muſt certainly 
be deemed more abſurd, by every rational 
perſon, 

4 
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perſon, to obſerve, that we allow natural 
phenomena, which ought to ſuggeſt prac- 
tical leſſons of wiſdom to the attentive 
obſerver, to afford only matter of ſtupid 
admiration. We ſee, in ſome places, 
rivers ſinking into gulfs in the earth, and 
diſappearing. In other places, we ſee ſub · 
terraneous rivers iſſuing from caverns, 
while other rivers are meandering on the 
earth's ſurface above them. We ſee lakes 
of great extent, ſurrounded by mountains, 
that cannot be drained, according to the 
ordinary mode of procedure.—Mines are 
deſerted becauſe the water cannot be car- 
ried off from them, on account of the im- 
menſe length of a /evel, that would be re- 
quired to be driven in order to drain 
them. All theſe things we ſee as iſolat- 
ed facts, that cannot be in any way ac- 
counted for, or connected together. Vet 
that they may, on ſome occaſions, * / 
connected, as to prove highly beneficial 
to man, I ſhall venture to ſhow, even at 
the riſk of being accounted viſionarʒ. 
Me have ſeen, from the fact reſpecting 
the well at Tilbury Fort, and the work- 
ing of coals under the ſea, at Newcaſtle 
| and 
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and Bo-neſs, "that water may be preſerved 
in a baſon of! immenſe extent, though 
bounded by a cruſt of impervious matter, 
which is of no great depth. Theſe caſes 
alſo prove, that ſtrata of pervious'matter 
may lie under theſe; of courſe} many 02 
itig ſtreams,” ort eHvõ n fubterraneoiis fivers, 
may run, at no great depth, beneath lakes, 
or rich mines that are drowned in water; 
preciſely in the ſame way that we have 
ſeen (page 64) that a ſtream of water may 
be carried along the ſurface of a bed of 
ſand, at the bottom of which runs a current 
of water ſufficient to ſupply innumerable 
wells abundantly with water; and that 
this ſurface-water, if the cruſt be once 
broken, immediately ſinks into the ſand, 
and totally diſappears. Should any acci- 
dental convulſion of nature then break 
the cruſt that ſupports the lake, ſo as to 
permit it to find its way into thoſe cavities 
below it, it would, through theſe iſſues, 
find acceſs to the ſea, and the lake would 
be effectually drained; ſo as to become, in 
time, like the kingdom of Cachemire, a fer- 
tile vale, though every where ſurrounded 
with hills, through which nooutlet could be 
bis | had, 
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had. Might not the ſame effect be pro- 


duced by the ingenuity of man, were he 
at pains to exert his faculties in caſes of 
this ſort? An earthquake, it is ſuppoſed, 
opened a paſſage through the mountains 
of Cachemire, by which the water iſſued, 
ſo as to drain that immenſe lake, and 
through which the river which traverſes 
that bottom {till lows. An enterprizing 
individual, who poſſeſſed a ſmall lake on 
his property, near Glaſgow, effected a 
drainage, i in imitation of this, by digging a 
level paſſage through a ſurrounding hill, 
through which the water flowed off, and 
which ſtill operates as a drain. Many 
caſes may occur, in which a ſimilar drain- 


age might be effected, at a much ſmaller 
expence, by ſinking a pit downwards, 
through which the water might iſſue by 
Sense paſſages; and in the ſame 
way, at times, it may doubtleſs happen, 
that water might be let off from” mines at 
a very ſmall expence, compared with that 
which the driving a level might have coſt. 
Wherever operations of this fort are in, 
contemplation, therefore, it behoves the 
owners to advert to theſe peculiarities, 


and 
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and to be at more pains to acquire an ac- 
curate knowledge of the ſubjacent ſtrata, 
in hilly diſtricts eſpecially, by means of 
accurate obſeryations, aflifted by boring, 
than has hitherto been done. For in this 
way, doubtleſs, very great improvements 
may be made at a trifling expence. 

With a view to illuſtrate this branch of 
the ſubje& ſtill more clearly, I have added 
a diagram (Fig. 32) which is intended to 
repreſent a ſection of a hilly diſtrict, in 
which AB repreſents a lake of indefinite 
magnitude, every where ſurrounded with 
hills, whieh raiſes the water to its preſent 
level, where it finds an outlet at A, and 
flows from thence in a valley between the 
hills, till after running thus many miles, 
if you pleaſe, it precipitates itſelf over the 
wock Us - fit 

At the bottom of this hill, C, iſſues a 
confiderable ſtream of water from a large 
cavern, like one of the ſame kind near 
Matlock, in Derbyſhire. This tubterra- 
neous river, we may ſuppoſe, indeed, we 
may be affured, flows from a great diſ- 
tance backward. If it be of a large ſize, 
it muſt have come many miles, indeed, 
flowing 


- 
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flowing all the time through open rocks, 
or other pervious ſtrata, in a direction 
nearly ſimilar to that marked DE, which 
may be expected, in general, to lie at a 
a depth rather above than below the level 
of the opening from whence it iſſues. 


Under theſe circumſtances, it is plain, that 
if an opening were made in the bottom 


of the lake, as at G, the water would fink 
directly from the lake, into the channel of 
of the ſubterranean river, and if that open- 
ing were large enough, the whole water 
of the lake would fink through it, and 
it muſt, of courſe, be effectually drained. 

Again, let us ſuppoſe that F repreſents a 
mine of lead, or other metal, which has been 
there diſcovered, but which is ſo drowned 
in water that it cannot be worked with pro- 
fit. According to the uſual practice, the 
owner of that mine has no other way of 
draining off this water, but by taking the 
depth of the bottom of the mine, and ſur- 
veying the ground around it, fo as to be 
able to mark the neareſt place on the hull 
ſide that is on a level with the bottom of 
his mine, and from thence he derives a le- 
vel C F till he reaches the mine. In many 


Vol. I. * ſituations, 
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ſituations, that level may require to be driven 


1 
ſeveral miles in length, before it can reach i 
the mine, the expence of which can never be b. 
repaid, and therefore the mine muſt be ft 
abandoned for ever. —And where it is even it 
found that the mine is ſo rich as to afford of 
| the expence—yet the time that muſt be 
expended on this operation (where one or NE 
two men only can be permitted to work at by. 
once) is a moſt diſcouraging circumſtance, 8 
as five, ten, or even twenty years may be ex- be 
pended before it can be completed.— But, be 
in the ſituation here deſcribed, it is evident Gy 
from inſpection, that if a perforation had the 
been made right downwards, from F, it fe 
would ſoon have reached the ſubterranean 2 
river, and thus have freed the mine from of 
the extraneous water, at an expence incon- a b 
ceivably ſmall. ing 
Not only could the hurtful water be thus un 
eaſily abſtracted, but other uſes could be wh 
made of this ſubterranean drain, that would ext 
prove highly beneficial to the undertak- the 
er.—If a ſmall ſtream of water, for example, gro 
could be brought to the mouth of the pit, it wh! 
could be employed, by means of a chain and larg 
buckets, to raiſe up the whole of the ore bab 


to the ſurface, at next to no expence to the 
undertakers; 


AND SWAMPY GROUNDS. 323 


undertakers; or, after ſpace ſufficient for 
that purpoſe was once worked out, it could 
be made to drive ſtampers below, for 
ſtamping and waſhing the ore, there, before 
it be brought out of the mine, and for 
other uſes. 

Nor let it be thought that theſe are chi- 
merical or impracticable notions : There are 
many ſituations, already known, upon the 
earth's ſurface, where theſe operations might 
be undertaken not with a probability only, 
but with a certainty of ſucceſs. The river 
Guadiana, in Spain, ſinks at one place into 
the earth, and after running under ground 


for ſeveral leagues, riſes again to the ſurface. 
— Now as no holes have ever been diſcover- 


ed in the bowels of the earth, reſembling 
a bored pipe, or mole-rut—but the open- 
ings there, through which water flows, are 
univerfally found to conſiſt of porous ſtrata, 
which ſpread out in breadth to a great 
extent—there is a moral certainty that 
there muſt lie beneath the ſurface of the 
ground, every where between the place 
where the river finks, and where it riſes, a 
large ſtratum of pervious matter, which pro- 
bably ſtretches to a great extent on either fide, 
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and that, of courſe, if any mines were diſ- 
covered in that tract, they could, with 
certainty, be drained in the manner here 


propoſed. 
It is alſo known, _ in the hill called 


Ingleborough, in Yorkſhire, there are many 
openings, called there Swallows, into which 
rivulets precipitate themſelves, and are loſt. 
Where theſe ſtreams re-appear, I do not at 
preſent know; but wherever it is, there can 
be no doubt that all the tract between the 
one place and the other muſt be hollow, 
and of courſe, could readily admit of the 
mode of draining here propoſed. 

It is alſo known, that in Derbyſhire, the 
river Dove, I think (I quote from me- 
mory) ſinks into the earth, and at a conſi- 
derable diſtance riſes again, —Subterraneous 
rivers are known to iſſue, alſo, at other 
parts in Derbyſhire, and in Devonſhire, 
in Denbeighſhire, and .ſeveral other places, 
I have not taken notice of; all of which 
give ſufficient indications of a fimilar gene- 
ral organization, to render it next to certain, 
that in thoſe regions, operations of the ſort 
here recommended, would prove ſucceſsful. 
The ſame concluſion may, in general, be 

inferred 
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inferred in all the mountainous: regions, 
where very copious ſprings burſt forth, 
- whoſe waters are little affected by the-tem- 
perature of the ſeaſon, being very cold in 
ſummer, and warm in winter ; for this cir- 
cumſtance always indicates, that they have 
come from a conſiderable diſtance within 
the bowels of the earth—Other indicative 
circumſtances might be pointed out, which 
I have not time to enumerate. 
Having now, as I hope, proved in a ſa- 
tisfactory manner, that the mode of drain- 
ing here recommended is a very practica- 
ble proceſs, I ſhall add nothing farther to 
the length of this Eſſay, than to give a 
few hints reſpecting the manner in which 
that operation may be the moſt eafily 
effected. 
On this head, it will be very obvious, 
that where much water is in the place to 
be drained, it would be, in all caſes, a dif- 
ficult matter, in many cafes impoſſible, 
to ſink a pit directly downwards, immedi- 
ately from theſe reſervoirs, by digging. In 
ſuch ſituations, this operation ought to be 
effected by boring. When, by means of a 
borer, the ſubterraneous vacuum has been 
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once attained, a certain judgment can be 
formed of the expence of the future ope, 
rations, The width of a bore that can 
thus be made is, indeed, but ſmall, but 
much water will be let off through a 
very {mall bore, under the circumſtances 
here indicated, becauſe of the altitude from 
which it muſt deſcend. If the ſtratum 
through which the bore paſſes, ſhall chance 
to be clay its whole length, the hole would 
quickly become -of a ſufficient width to 
give paſſage to the whole water, But if 
it conſiſt of harder materials, more bores 
- muſt be made; and theſe, if made in a 
circle, - of no great diameter, pretty near 
to each other, would give the water a 
chance, by its great force in ruſhing 
through, to break down, by degrees, the 
whole of the circular ſolid, and leave a 
cavity in its ſtead; at any rate, there are 
few mines which have ſo much water as 
could not be let off by a few ſuch bores 

alone. 3 | 
With regard to the drainage of lakes; 
if theſe are of great extent, it will become 
a matter of greater difficulty and ex- 
pence 


AND SWAMPY GROUNDS. 327 


pence ; but as the profit will be great, in 
proportion to the extent, that circumſtance 
will, no doubt, be taken into the account. 
In all caſes, the aſcertaining whether the 
thing be practicable or not, can be done 
at a trifling charge; for a ſingle explora- 
. tory bore will aſcertain not only the depth 
to which it muſt be carried, before it 
reaches the pervious ſtratum, but alſo the 
nature of the materials through which it 
has to paſs; and, conſequently will give 
room for a pretty accurate eſtimate to be 
made of the expence. 

In making this exploratory bore, one 
circumſtance muſt be particularly advert- 
ed to; for as it will be neceſſary to make 
that bore, if poſſible, in the deepeſt part 
of the lake, it will be a matter of ſome 
difficulty to aſcertain whether the ſmall 
bore, under theſe circumſtances, allows 
water to flow through it or not? This 
point, however, may be aſcertained by 
means of the boring irons alone; for if 
the mouth-piece be thicker than the rod, 
it will no ſooner reach the pervious ſtra- 
tum below, than the water, ruſhing down- 
ward with great impetuoſity around the 

Y 4 | rod, 
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rod, will prevent the poſſibility of draw- 
ing up the mouth-piece any more. To 
guard againſt this circumſtance, which is 
to be expected, the mouth- piece ought to 
be ſo fixed on, as that by turning the rods 
the reverſe way, it may be unſcrewed, ſo 
as to be detached from the rods entirely, 
which may then be drawn up without it. 
Of courſe, all the joinings of the rods muſt 
be ſo fixed, as not to be looſened by that 
reverſed motion. | 

It will not, however, be expected, that 
where a large river paſſes through a lake, 
like the Rhone through the Lake of Ge- 
neva, or the Rhine through that of Con- 
ſtance; or even much ſmaller ſtreams than 
either of theſe, could, by a proceſs of the 
kind here hinted at, be ever ſwallowed 
up. There are few ſubterraneous ſtrata, 
we are to ſuppoſe, ſo large as to admit of 
carrying off a current of ſuch magnitude. 
But if that ſhould be found to be the caſe, 
the paſſage for the river into that ſubter- 
raneous ſtratum ſhould be made, not in 
the bottom of the lake, by boring, but at 
the edge of it, near where the river falls 
into the lake; and this paſſage may be 
dug, 
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dug, by hand, of a ſufficient width to ſwal- 
low up the river when flooded, and then the 
river may be led into it, ſo as never to 
be allowed to reach the lake at all. But 
this, for the reaſon aſſigned, can ſeldom 
be practicable with reſpect to large rivers; 
and in regard to ſmaller rills, that feed 
lakes, in general, it will be cheaper (un- 
leſs where the under-ſtratum is clay, and 
of very little depth) in moſt ſituations, to 
make a water-courſe all round the lake, 
nearly in a horizontal poſition (with a 
gentle {lope only towards the outlet) to in- 
tercept all the rills, and the water that 
falls from higher ground, and carry it 
clear off, without allowing it to deſcend 
into the bottom. In this way, no other 
water will require to be let off through 
the bottom hole, than that which ariſes 
from ſprings within the lake itſelf, which 
probably are, in many caſes, not nume- 
rous. 

It is to be hoped the candid reader will 
receive theſe hints with indulgence, they 
being intended to throw ſome light upon 
a ſubject of great national importance, 
which, if it be underſtood by any one, has 
never 
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never hitherto been explained with the 
preciſion which is neceſſary to render it 
intelligible to ordinary readers, for whoſe 
uſe theſe directions have been made out. 
On a ſubject of this nature, I have found, 
by experience, that it is by no means 
enough briefly to explain the principles on 
which a ſucceſsful practice may be ra- 
tionally grounded; for it is only a few 
perſons from among the great numbers 
who may be benefitted by it, who will be 
able or willing to make the practical de- 
ductions that a philoſophical mind would 
ſee are obvious from the premiſes, To 
render a practical treatiſe generally uſe- 
ful, it is neceſſary to enter upon particu- 
lars in detail, and give ſpecial illuſtrations 
which philoſophical hypereriticiſm might 
pronounce to be unneceſſary. In the Ad- 
ditions now made, perhaps, little can be 
faid to be new, yet I am inclined to hope, 
that in conſequence of theſe additional 
illuſtrations, the Treatiſe will be rendered 
more generally uſeful than it hitherto has 
been. I ſhall only add, that the latter part 
of theſe illuſtrations, eſpecially, were writ- 
ten under circumitances rather unfavour- 
5 able 
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able for preciſion, and therefore claim a 
ſhare of indulgence from the critic, parti- 
cularly in what regards their form. As 
to the matter, no indulgence is requeſted; 
for if any thing eſſential be erroneous, it 


is of importance that it ſhould be cor» 
rected. | 


* 0 


CORRECTIONS AND ADDITIONS. 


Wunx the above was written, I had no 
opportunity of conſulting the Philoſophical 
Tranſactions, and was therefore obliged to 
quote from memory, the fact reſpecting 
the well at Sheerneſs; and the plate was 
engraved on the idea there expreſſed. I 
have ſince ſeen the 74th volume of the 
Tranſactions, in which, that fact is re- 
corded, and find it only differs from the 
account given above in one particular, 
viz. that the uppermoſt ſtratum, to the 
depth of 30 feet, conſiſted wholly of ſand, 
and that all the water which was found in 
that part, was ſalt to the taſte; in every 
other reſpect, it was exactly as above 
ſtated. This circumſtance requires no 

alteration 
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4 alteration to be made, as the illuſtration 
would be the fame. In a few particulars, 
of no moment, the caſe reſpecting Dr. 
Darwin's well, is alſo a little different ; 
but, as this illuſtration is perfectly the 
ſame, it is not worth mentioning farther. 
A caſe a good deal different from this, 
occured at Languard Fort, which is alſo 
ſituated by the fide of the ſea. In digging 
there for a well through a bed of ſand, 
they found abundance of water ; but, as 
this was below hig h- water mark, they con- 
ſidered it to be ſalt water, and it was 
owing to an accident alone, that they 
found it to be perfectly ſweet. They con- 
tinued to dig down, always finding abund- 
ance of ſweet water, until, at the depth 
of twelve feet, they found it ſuddenly to 
become more abundant, and perfectly ſalt. 
On examination, it was diſcovered that the 
ſalt- water was found exactly at the height 
of low-water 3 and that all above low- water 
mark, afforded ſweet water only. This 
phenomenon was evidently owing to the 
ſalt-water having had time to penetrate 
backwards to a great diſtance, where the 
ſand was below the level at which the 
I {ca 
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ſea ſtood continually ; but, between high 
and low water mark, the freſh water in its 
paſſage towards the ſea, though ſtopped 
for a time by the ſalt tide, yet {till preſſed 
forward, and retarded. its paſſage back 
through the ſand: Nor is it to be doubt- 
ed, that, if free acceſs had been given to 
the water into the well, while the ſand 
was kept back, that the water 1n this well 
would have riſen higher at flood, than at 
the ebb tide. | 

But, not to dwell on this unimportant 
circumſtance, the practical inferences that 
may be drawn from theſe two caſes, are 
important. In the caſe of Sheerneſs, no 
enemy from without could ever entertain 
the moſt diſtant hope of intercepting the 
water from the fort. The thing is ſeemingly 
impoſſible. In the other caſe, the water 
could be cut off by a beſieging army with- 
out much difficulty, it the country ſhould 
happen to be pretty level; for they would 
have only to draw a trench between the 
high land behind and the fort, till it reach- 
ed either the bottom of the pervious 
ſtratum, or attained the level of /aw water, 


and 
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and the buſineſs muſt be effectually com- 
pleted. e 
Another practical inference may be 
drawn from the caſe at Sheerneſs which I 
may be permitted to mention. Should the 
flat ground continue for ever ſo great a 
diſtance backward, there can be little 
doubt that through the whole tract between 
the fort and the higher ground, water will 
be found, by boring, every where, that will 
riſe in the wells always to the fame level 
with the well in the fort: for the under 
pervious ſtratum muſt of neceſſity be con- 
tinued from the higher ground, or it could 

not have poſſibly riſen in the well at all. 
Another practical inference to be drawn 
from this caſe is, that as wells of freſh 
water are ſometimes found to riſe to the 
ſurface of the ground, or near it, in ſmall 
iſlands, that are at a diſtance from the 
tand, there can be no doubt, but in every 
caſe of this ſort a pervious ſtratum, covered 
by one of impervious matter, muſt run 
the whole way from the higher land, un- 
der the ſea to the ifland, as at Inch Keith, 
and Inch Colomb, both in the Frith of 
Forth ; and that, of courſe, water will be 
found 
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found in that direction every where, if dug 
for to a proper depth, which will rife to 
the ſame level with the well in the iſland. 


Hence, if water be wanted on the ſea-ſhore 


it may undoubtedly there be found. 

Again, There are a few inſtances of abun- 
dant ſprings of good water being found on 
the top of ſome ſmall peaked hills, of conſi- 
derable altitude, whichare detached from all 
other hills by ſurrounding vallies. In every 
caſe of this ſort, it muſt be occaſioned by a 
natural perforation, of the ſame kind with 
an artificial tap-hole, which reaches lower 
down than ſome part of the valley around, 
which divides it from higher ground at 
ſome greater or ſmaller diſtance, having a 
bed of clay lying above the pervious ſtra- 
tum the whole way. This being the caſe, 
there can be little doubt, that every where 
between the higher ground and that hill, 
ſprings. will be found by tapping, which 
will riſe to a greater height at firſt, at leaſt, 
than the ſurface of the ground—but it is by 
no means impoſſible, that if theſe tappings 
be abundant, the well on the hill will be 
dried up. Indeed, this is not only not im- 
poſſible but highly probable.—Hence, a 
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fort in that ſituation, may be very eaſily re- 
duced to a great diſtreſs by a philoſophical 
general who beſieges it. This cannot be 


done in the low ſituation of Sheerneſs; nor 
will the ſame reaſoning apply in all caſes 


to ſprings upon detached mountains, where 


the ſummit is more flat and of large ex- 
tent, and the ſpring of water not very 


abundant. 


Here, alſo, it may afford ſatisfa ction to 
ſome perſons to be informed, that the uſe 
which is propoſed to be made of water 
ſinking from above into inter nal cavities, for 
the purpoſe of turning machinery (p. 322) 


is not without example; for, there is a 


mill of this kind, at a place called Moulins, 
(I quote from memory) in the diſtrict of 
Neufchatel, in Switzerland, where the 
water, which falls into a gulf in the moun- 
tain, turns the wheel; the mill itſelf, and 
all the machinery belonging to it, being 
entirely under ground. 

It may be "ah alſo remarked, that Dr. 
Derham, having found a ſpring at Up- 
minſter, in Eſſex, which continued at all 
times nearly at an equal height, both 
ſummer and winter, wiſhed to infer from 

that 


/ 
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that fact, that all ſprings derived their 
origin from the ſea. This phenomenon, - 


however, has been explained in another 


manner, by the well.near Leith (p. 285.) 


which is a caſe that is by no means rare. 
It may, indeed, often happen, that a well 
of this kind may be found lying directiy 
above another ſpring of the tap-kind, 
which may be made to riſe to a great 
height above it, and which alſo ſhall con- 
tinue always at the fame height nearly. 
Theſe corollaries are ſo obvious, as to 
require ſome apology for ſtating them— 
But when common things are repreſented as 
myſterious arcana, it is proper that the veil 


which covers them ſhould be, in ſome mea- 


ſure, withdrawn. 

After peruſing the above, and PI 
that there is not a ſingle principle here il- 
luſtrated, which was not clearly explained in 
theſe Eſſays, more than twenty years ago 
(the ſingle caſe of draining thin clays alone 


excepted; all that is added here being only 


illuſtrations of the principles already fully 


enough explained to every philoſophical en- 


quirer) the reader is left to judge with what 
propriety the BOARD oF AGRICULTURE 
Vor. L Z . has 
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has prefixed the following exördium, to 
their account of MR. ELEkINGrox's Mode 
of Draining Land: 

« It is (ſay they) a eu hardly to 
v6 ide credited, that the principles on which 
the draining of land depends, ſhould have 
ce remained /o long unaſcertained, conſider- 
« ing the great private benefit, and the 
many public advantages, which muſt ne- 
e ceſſarily be derived from carrying fo im- 
portant an art to perfection!!!“ 

Mr. Arthur Voung, in one of his per- 
formances, tells us, that he attended a ſeance 
of a ſociety of philafophers, in France, who 
had met for the purpoſe of improving agri- 
culture, the importance of whoſe delibera- 
tions, and the wiſdom of whoſe remarks, 
he does not mention in terms of the higheſt 
reſpect. I am well pleaſed to excuſe 
myſelf for not quoting the paſſage, from 
miy being at preſent deprived of books.— 
It would be well if that gentleman would 
take care to have things ſo well arranged at 
Aan, as not to give occaſion for ſtrangers 
to retort upon our bwn re nation, in a 
"Ginitar manner, 
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ESSAY III. 


Ox Tus Proper METHOD or 
LEVELLING HIGH RIDGES. 


T was the practice very univerſally, in 
old times, to make the ridges in all 
ploughed lands crooked, like an inverted S, 
and of very great breadth and height, 
which, ina great degree, prevents the 
farmer from reaping the full benefit of 
many of thoſe improvements that have 
been adopted in modern times. In ſome 
parts of England, it is ſo long ſince they 
began to make improvements in agricul- 
ture, that this obſtruction to them has 
been entirely removed, and the very re- 
membrance of this improper practice has 
been loſt : But, in ſome places there, and 
through the greateſt part of Scotland, it 
ſtill continues to prevail, to the great de- 
triment of the induſtrious improver ; as it 
either mars his operations in a high degree, 
or ſubjects him to a conſiderable expence 
in reducing them to a proper level; which 
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is greatly enhanced by the very conſidera- 
ble deficiency in his crops, that he muſt 
feel for many years, th conſequence of 
this operation, unlels it is performed with 
an uncommon — of care aid atten- 
tion. 18015 — 


WW Aa. — 


The difficulty of a ns Uh ope- 


| ration properly with the common imple- 
ments of huſbandry, and the obviqus be - 


Hefit that accrues to the farmer from hay- 


ing his fields level, have produced many 
new inventions of ploughs, harrows, drags, 
Kc. calculated for ſpeedily reducing the 


fields to that ſtate; none of which have 


as yet been found fully to anſwer the 


purpoſe for Which they were intended, as 


they all indiſcriminately carry the earth 


that was on the high places, into thoſe 
that were lower; which, although it may, 
in tone caſes, render the ſurface of the 
ground tolerably imooth and level, is 
utually attended with inconveniencies far 


greater, for a confiderable length of time, 


than that which it was intended to re- 
move. 

For experience ſufficiently ſhows, that 
even the beſt vegetable mould, it buried for 


a Con- 
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a confideraþle length of time fo far beneath 
the ſurface as to be deprived of the benign 
influences of the atmoſphere, loſes its vig 
ute, it I may be allowed. that expreſſion, 
becomes an inert, lifeleſs mats, little fit- 
ted for nouriſhing vegetables —and con- 
ſirutgs a foil very improper for the pur- 
poſes of the farmer. It, therefore, behoves 
him, as much as in him lies, to, preſerye, 
on every part of his fields, — equal cover- 
ing of that vegetable mould which has lon 
been uppermoſt, and rendered fertile b 
the meliorating influence of the atmo- 
ſphere. But if he ſuddenly levels his high 
ridges, by any of thoſe mechanical — 
trivances, he of peceflity burzes all the 
good mould that Was on the top of the 
ridges, in the old furr ows; by which he 


greatly impoy erjſhes one part of his Held 
while he too much enriches another; in- 
ſomuch, that It is a matter of great difh- 
culty, for many years thereafter, to get the 
field brought to an equal degree of ferti- 
lity | in different places —which makes it 
impoſhble for the farmer to get an equal 
crop over, the whole of his field, by any 
MPRABERIED? whateyer ; and he has the 
Z & mortifcation 
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mortification, frequently, by this means, 
to ſee the one half of his crop rotted by 
an over luxuriance, while other parts of 
it are weak and ſickly, or one part ripe, 
and ready for reaping, while the other is 
not properly filled; ſo that it were, on 
many occaſions, better for him to have his 
whole field reduced at once to the ſame 
degree of poorneſs as the pooreſt of it, 
Tek have it in this ſtate. An almoſt im- 
practicable degree of attention in ſpread- 
ing the manures, may indeed in ſome mea- 
fark get the better of this diſeaſe; but 
it is ſo difficult to perform this properly, 
that I have frequently ſeen fields that had 
been thus levelled, in which, after thirty 
years of continued culture, and repeated 
dreflings, the marks of the old ridges could 
be diſtinctly traced, when the corn was 
growing, although the furface was ſo level 
that no traces of them could be perceived 
when the corn was off the ground. 

But this is a degree of perfection in 
levelling that cannot be uſually attained 
by following this mode of practice, and 
therefore is but ſeldom ſeen: For, all that 
can be expected to be done by any level- 

ling 
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ling machine, is to render the furface per- 
fectly ſmooth and even in every part, 
at the time that the operation is perform- 
ed: But as in this caſe the old hollows 
are ſuddenly filled up with looſe mould to 
a great depth, while the earth below the 
ſurface, upon the heights of the old ridges, 
remains firm aud compact, the new-raiſed 
earth, after a ſhort time, ſubſides very 
much, while the other parts of the field 
do not ſink at all; fo that in a ſhort time 
the old furrows come to be again below 
the level of the other parts of the field, and 
the water, of courſe, is ſuffered in ſome 
degree to ſtagnate upon them, in ſo much 
that in a few years it becomes neceſſary 
once more to repeat the ſame levelling 
proceſs, and thus renew the damage that 
the farmer ſuſtains by this pernicious ope- 
ration. | 

On theſe accounts, if the farmer has 
not a long leaſe, it will be found in ge- 


*I know not if ever, in the ſenſe here uſed, is an 
Engliſh word. Level denotes, properly ſpeaking, a ſur- 
face, not only free from inequalities, but alſo horizon- 
tal in poſition. Even denotes a ſurface free from ine- 
qualities, whatever be the polition thereof. 
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neral to be more for his intereſt to leave the 
| ritiges as he found them, than to attempt 
to alter their direction: And if he at- 
tends with due caution to moderate the 
| height of theſe old ridges, he may reap 
very good crops, although, perhaps, at a 
ſomewhat greater expence of labour than 
he would have been put to upon the ſame 
field, if it had been reduced to a proper 
level ſurface, and divided into ſtraight and 
parallel ridges. 

But where a man is dme of palleſſing 
his ground for any conſiderable length of 
time, the advantages that Le will reap 
from having level and well laid out fields, 
are fo confiderable as to be worth purchaſ- 
ing, if it ſhould even be at a conſiderable 
expence. But the loſs that is ſuſtained at 
the beginning, by this mechanical mode 
of levelling ridges, if they are of conſide- 
rable height, is ſo very great, that it is 
perhaps doubtful if any future advantages 


can ever fully compenſate it. I would 


therefore adviſe, that all this levelling ap- 
parutus  thoyld be laid aſide, and the fol- 
lowing: more efficacious practice be ſubſti- 

tuted in its ſtead—a practice that I have 
| 5 long 
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long followed with ſucceſs, and can ſafely 
recommend as the very beſt that has yet 
come to my knowledge. 1:0. bus 

If the ridges have been raiſed to a min 
great 3 as a preparation for the en- 
ſug operations, they may be firſt c/aven, 
or, as it is in other places called, ſcaled 
out; that is, ploughed ſo as to lay the 
earth on each ridge from the middle to- 
wards the furrows: But if they are only 
of a moderate degree of height, this "pe 
ration may be omitted. 5 

When you mean to proceed to level FR 
ground, let a number of men be collected 
with ſpades, more or fewer as the nature 
of the ground requires, and then ſet a 
plough to draw a tburrough* directly acroſs 
the ridges. of the whole field intended 
to be levelled. Divide this line into as 
many parts as you have labourers, allot- 


* T find myſelf here at a loſs for a term, and there- 
fore have been obliged to revive one now obſolete, 
although exceedinglyproper. By furrotu, in this Treatiſe 
muſt always be underſtood the openings or ſmall drains 
on each ſide of the ridge, and that alone.——By thurrough 
is underſtood the open trench left by the plough in its 
ordinary operation. The reader is deſired to attend to 
this diſtinction. 1 
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ting to each one ridge or two, or more or 
leſs, according to their number, height, 
and other circumſtances. Let each of the 
labourers have orders, as ſoon as the 
plough has paſſed that part aſſigned him, 
to begin'to dig in the bottom of the thur- 
rough that the plough has juſt made, about 
the middle of the fide of the old ridge, 
keeping his face towards the old furrow, 
working backwards till he comes to the 
height of the ridge ; and then turn to- 
wards the other furrow, and repeat the 
ſame on the other fide of the ridge, always 
throwing the earth that he digs up, into 
the deep old furrow between the ridges, 
that is directly before him; taking care 
not to dig deep where he firſt begins, but 
to go deeper and deeper, as he advances to 
the height of the ridge, ſo as to leave the 
bottom of the trench he thus makes acroſs 
the ridge entirely level, or as nearly fo as 
- poſſible. And when he has finiſhed that 
part of the thurrough allotted to him, 
Which the plough has made in going, let 
him then go and finiſh, in the ſame manner, 
his own portion of the thurrough, that the 
plough makes in returning.—In this man- 

I ner, 


1 am nn 3 — 
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ner, each man performs his own taſk 
through the whole field, gradually raiſing 
the old furrows, as the old heights are de- 
preſſed. And if an attentive overſeer as 
at hand, to ſee that the whole 1s equally 
well done, and that each furrow is raiſed 
to a greater height than the middle of the 
old ridges, ſo as to allow for the ſubſiding 
of that looſe earth, the operation will be 
entirely finiſhed at once, and never again 
need to be repeated. 

In performing this operation, it will al- 
ways be proper to make the ridges, form- 
ed for the purpoſe of levelling, which go. 
acroſs the old ridges*, as broad as poſſible; 
becauſe the deep trench that is thus made 
in each of the furrows of this new-formed 


* I find myſelf here again at a loſs for a term, and 
am afraid this may occaſion ſome embarraſſment to the 
reader, To avoid this as much as may be, let him ob- 
ſerve, that as the plough is directed to go and return 
ſucceſſively direty acroſs the old ridges, the earth on 
each ſide of the line firſt drawn in that direCtion will 
be turned towards it, by the ordinary operation of the 
plough, for a certain breadth, ſo as to form a diviſion in 
the field, reſembling an ordinary ridge.— It is this kind 
of diviſion that I am obliged to call @ ridge that goes 
acroſs the old ridges, for the purpoſe of levelling. 

| | | ridge, 
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ridge, acroſs the old ones, are an impedi- 
ment to the future operations, as well as 
the height that is accumulated in the 
middle of each of theſe ridges; ſo that 
the fewer there are of theſe, the better it 
is. The farmer, therefore, wil do well 
to advert te this in time, and begin with 
forming a ridge, by always turning the 
plough to the Ake hund, till i becomes 
af ſuch a breadth. as makes it very incon- 
venient to turn longer in that manner; 
and then, at the diſtance of twice the 
breadth-of this new - formed ridge, from the 
middle of it, mark off a thurrough for the 
middle of anether ridge, turning Tound it 
to the right hand, in the fame manner as 
was done in the former, till it becomes of 
the ſame breadth with it; and then turn- 
ing to the left hand, plough out the interval 
that was left between the tMũ¾ 0Omew- form- 
ed ridges. By this modo of ploughing, each 
ridge may be made of forty, or even fifty 
or fixty yards in breadth, without any 
great iu convenience; for, although ſome 
time will be-loſ{t in turning atithe-ends-of 
the ſer broad ridges, yet: as this operation is 
only to be once performed in this manner, 
the 
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the advantage that is reaped by having 

few open thurroughs, is more than tuffi- 

cient to counterbalance it. And in order 

to moderate the hdght that would be 

formed in the middle of each of thefe 
great ridges, it will always be proper to 
mark out the ridges, and draw the thur- 
rough that is to be the middle of each, 
ſome day before you collect ull your la- 
bourers to level the field; that you may, 
without any hurry, or loſs of labour, clear «+ 
out a good trench through the middle of 
each of the old ridges ; as the plough at 
this time, going and returning nearly in 
the ſame track, prevents the labourers 
from working properly without this pte- 
caution, 

Tf theſe rules are attended to, your field 
will be at once reduced to a proper level, 
and the rich earth that formed the ſurface 
of the old ridges be ſtill kept upon the 
ſurface of your field; ſo that the only loſs 
the poſſeſſor of ſuch ground can ſuſ- 
tain by this operation, is merely the ex- 
pence of perfortning it. 

But this expence, I am ſenſible, will be 
apt to ſtartle many from attempting it, as 

It 
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it is but too common with people in the 
country, who are not much in the prac- 
tice of making accurate calculations, as 
much to over- rate in their own minds the 
expence of manual labour, as they under- 
rate the expence of ploughing, and the 
other operations performed by their own 
horſes and hired ſervants. For the ſatiſ- 
faction of thoſe Who may never have at- 
tempted any operation of this ſort, I ſhall 
let them know What I have found it to be. 
It will readily occur to every one, that 
the expence of performing this operation, 
muſt vary aceording to the height and 
breadth of the ridges. The breadth, in a 
particular manner, increaſes the expence; 
becauſe as the earth, in that caſe, muſt be 
thrown very far,. it ſo fatigues the la- 
bourers, that they are not able to do near 
ſo much work as if they were narrower. 
But on the ground where the ridges are fo 
high, as that they would require to be 
cloven, or laid from the middle towards 
the furrows five or fix times, and as many 
times croſs-harrowed, before they could 
be brought to a level, by means of theſe 
implements alone, I find, that ten or eleven 
| men, 
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men, will, in the manner above deſcribed, 
level the ground as faſt as one plough can 
turn it over, if it goes at an ordinary pace. 
Now, as a man can work during the time 
of two and a half ordinary double yok- 
ings in the day, eleven men in one day 
will level as much ground as could be 
ploughed at two yokings and a half of one 
plough, even where the ridges are as high 
as they can ever be met with ; and where 
the height is more moderate, five or fax 
men would be ſufficient to perform the 
{ame quantity of work. From which 
data, any one who chooſes to do it, may 
make a compariſon of the expence of per- 
forming this operation in either of theſe 
two ways, properly adapted to his own 
particular ſituation ; for this muſt neceſ- 
ſarily vary very much in different places, 
az the expence of labour and other cir- 
cumftances may be very different. 

But, for the ſatisfaction of ſuch as may 
with to avoid the trouble of making this 


calculation, I ſhall attempt it in the fol- 


lowing manner: Let us ſuppoſe that the 
price of labour in Scotland, varies in dif- 


ferent places from ſixpence to dne ſhilling, 
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and that the medium price may be fixed 
at ninepence per day; and that the hire 


of a plough, With four horſes and two 


ſervants (for ſo many, in general, will 
be requiſite to labour properly ground in 
the condition that this is ſuppoſed to be 
in) varies in like manner from three to 


five ſhillings per yoking, and that the 


medium price of this ſhould be called four 
ſhillings; in this caſe, the comparative 
expence of levelling, by theſe two dif- 
ferent modes, would be as follows: 


Levelling by the Spade. 
For wages to eleven labourers one | 
day, at ninepence each, 9. 83 
For the hire of a plough 24 yok- 
ings, at four ſhillings each, o 10 © 


1 


Total expence of one day's work, o 18 3 


Leveling 
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Levelling the ſame bythe Ploughand Harrows, 
For 2 yokings and à half of a 

plough, as above, e e 


For harrowing ditto, ſuppoſed at 
n. of the CET * 


» þ 


— — 


— _____ 


Total for once plougkitlz] c. O 12 6 
Theſame five times more WN 2 6 


1 - Alle 


Total expence of levelling by 
plough and harrows, _ 3 1 5 0 
Total expence of levelling by the | 
ſpade, o 18 3 


Po 


Differences — 2 2 16 9 


So that the expence of levelling by the 


plough is above four times as great as 


performing that operation by the ſpade, 


at the rates above mentioned; which is a 
difference ſo very great, as no variation of 
the rates of labour, from what is ſup- 


poſed above, could in any caſe nearly 


compenſate. 

It will poſſibly be objected by ſome, 
that J here lay the whole expence of the 
ix ploughings and harrowings to the ac- 
count of levelling ; ; whereas, they ought 
Aa2 rather 
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rather, in à great meaſure,to-be conſidered 
as a ſummer - fallow, and charged, of con- 
ſequence, to that head; which would re- 
duce the. expence of levelling conſider- 
ably, —Bnt if they conſider the matter 
with due attention, they will find that this 
plea cannot be admitted. It muſt be re- 
membered, that each ſucceſſive ploughing, 

when performed in this manner, buries a 
part of the good earth that was meliorated 
by the former ploughings, and turns up 
ſome of the inert earth in the middle of 
the ridge; which, by the next ploughing, 
is made to cover another parcel of good 
earth, and have its place ſupplied by 
other earth ſtill more inert than it was; 
o that when the whole fix. ploughings 
| are finiſhed, inſtead of having the field 
| meliorated as by a. fallow, a great part of 
its ſurface is covered with — carth, 

which is much worſe than the native mould 
would have been without any fallow at all: 


and it is thus made ſo unequa: in qua- 


lity, as to be productive of the very worſt 
conſequences, as has been already re- 
marked: So that, inſtead of having done 
any ſervice to the field, the whole of theſe 
ploughings and harrow ings have really 
; rendered 


11 


rendered it worſe than before, and ought, 
therefore, to be entirely charged to the 
account of the levelling, and to no other 
account whatever; as well as the damage 
that the ground ſuſtains by this opera- 
tion, which has not been charged to the 
account. On the other hand, were we 
to calculate accurately, the ploughing that. 

accompanies the levelling by the ſpade 
ought not by any means to be charged 
to the account of levelling, as it anſwers 
every purpoſe of a fallow in the higheſt 
degree; to which purpoſe, the operations 

with the ſpade likewiſe contribute in ſome « 

meaſure. On all which accounts, I think, 
it is palpably obvious, that this is not only 
the moſt effectual method of levelling 
ridges, but alſo the leaſt expenſive, and, 
beyond any degree of compariſon, the moſt 
profitable to the farmer. 

After what has been ſaid, I — the 
reader will excuſe me, if I take no farther 
notice of the various machines that have 
been invented for carrying the earth from 
the heights into the hollows; as I flatter 
myſelf that he will be fatisfied, that al- 
though they were much more perfect than 

any of them are, and ſhould diminith the 
Aa 3 expence 
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expence of the operation of the plough 
very conſiderably, yet the inconveniences 
that reſult from the uſe of them are fo 
many-and great, as could never admit of 
a compariſon with that by the ſpade. 
It may, however, be obſerved, that let 
the levelling in this manner be completed 
in the moſt accurate way, ſtill more is re- 
quired to put the field into that ſtate, 
which ever ought to be aimed at; for as 
the earth that lies below the plough-fur- 
row, in the middle of the old ridges is 
firm, while that which has filled up the 
old furrows is loofe, there will be a hurt- 
ful inequality in the field, owing to this 
cauſe, until it ſhall be: removed. For this 
purpoſe, the earth in the middle of the old 
ridges, below the ſurface-furrow, ſhould 
be looſened with a foot- crow, as complete- 
ly as poſſible without being turned up. 
Tf this be done, and the old furrows be 
left a little higher than the old ridges, the 
operation will be as r as can be 

e pie 
The above is what I denn the very 
beſt method that can be practiſed for le- 
velling ridges; and as I _ frequently 
performed 
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performed it with the greateſt ſucceſs, 1 


can recommend it as fuch from expe- 


rience. But, on ſome occaſions, the ſitua- 
tion of the field may be ſuch, as to render 
ploughing it acroſs incommodious; and in 
that caſe, the following method, although 
leſs perfect, may be ſubſtituted in its 
ſtead; 
In this method, it is neceſfary, firſt, to 
cleave out every ridge, ſo as to leave an 
open thurrough in the middle of it : But, 
in performing this operation, it will be 
proper to leave about a yard or ſo on each 
{fide of the old furrow untouched ; which 
will form a pretty deep ditch between 
each ridge, when the whole field is plough- 
ed.—Let labourers be then ſent into the 
field with ſpades, who ſhall dig a trench 
in the open in the muddle of each ridge, 
more or leſs deep according to. the height 
of the ridge; the earth that is taken out 
of it, being thrown into the furrow on 
each fide: And after the whole is cleared 
out from end to end, let the plough be 
again ſet into the field, to turn back a 
thurrough of the upper-mould from each 
fide into the new-made trench; after 
| A a 4 which 
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which, the diggers begin a-freſh to work 
in the bottom of this new-made thur- 
rough, throwing the earth ſtill into the 
hollow between the old ridges. And if all 
this is not ſufficient to raiſe them high 
enough, let another thurrough be turned 
back into the trench, and another new 
one dug after it ; repeating this alternate 
ploughing and digging as often as ſhall be 
found neceſſary. And after the whole is 
thus brought to a proper level, let it be 
hartowed acroſs, if it cannot be ploughed, 
to mix the whole as perfectly as may be. 
The expence of this operation is nearly 
the ſame as the former, but rather greater, 
and is always leſs perfectly done; ſo that 
unleſs where a man is ſo ſituated, as not 
to have it in his power to command 4 
ſufficient number of labourers, at once to 
carry on the other method of levelling 
properly, or is peculiarly confined by ſome 
ether circumſtances, I would always ad- 
viſe the other method to be adopted in 
preference to it. But this is infinitely bet- 
ter than any of the common methods 
practiſed by means of machinery, 


By 
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By either of theſe two methods, the 
farmer has the ſatisfaction of getting His 
ground reduced to a proper evenneſs at 
once, ſo as to reap the full benefit of a 
ſummer- fallow, or any other operation 
that he may think proper. But as the 
earth below the ſurface muſt for ſome 
time be unequally firm, as has been al- 
ready ſhowed, it will be neceſſary to lay 
it into narrow ridges for fome years at 
firſt, and keep the furrows perfectly open 
and clean, to prevent, as much as may be, 
the water from ſtagnating too much + 
among the looſe porous earth that fills up 
the old furrows. With this view, the 
two-bout ridges, as they are called, ſuch 
as are commonly made in Eſſex, which 
are about two feet and a half wide, would 
be the moſt eligible, if they could be pro- 
perly formed by the farmer's ordinary ap- 
paratus and ſervants.— But if this cannot 
be by them executed in be moſt perfect 
manner, it will be much better for him 
not to attempt it, but content himſelf 
with laying his fields into ridges of nine 
or ten feet broad, or any thing under that 
| he 
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he may incline; which may be in all caſes 
laboured with his ordinary implements in 
in a proper manner, and will ſufficiently 
anſwer the purpoſe wanted in the preſent 
caſe. 

And here it may not be improper to 
give young improvers one caution, which 
may be of uſe to them in this caſe, as 
well as on many other occaſions ; which 
1s, to adopt. that method of labouring, and 
thoſe kinds of implements that ſeem beſt 
adapted to the ſtate of his farm, and other 
circumſtances, and to adhere: to theſe, 
without attempting to adopt others, even 
where he is convinced that they might, in 
ſome particular caſes, be more proper than 
his own; for nothing brings on a more 
unperceived, although certain expence, 
than a variety of implements; nor does 
any thing contribute more effectually to 
diminiſh the produce of a farm, than im- 
perfect culture, which muſt ever be the 
conſequence of trying new modes of la- 
bouring with implements that are not 
thoroughy known by thoſe who uſe them: 
For, as there is a certain nicety in know- 
ing exactiy the particular trim of every 


labouring 
2 
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labouring utenſil, that can only be acquired 
by practice; the beſt of theſe, when put 
into unſkilful hands, perform their work 
in an imperfect manner: And the work 
performed by a man who is thoroughly ac- 
quainted with the implement he uſes, 
even where it is not of the very beſt con- 
ſtruction, will be executed with ſurpriſing 
accuracy and perfection. On theſe ac- 
counts, it ought always to be the ſtudy of 
the farmer, to have as little variety of 
utenſils as poſſible; and in his choice of 
theſe, he ought to adopt thoſe that are 
fitted to perform the greateſt part of the 
work that his farm may require, although 
he may perhaps be ſatisfied, that one or 
two particular fields might admit of being 
dreſſed by implements of a more perfect 
conſtruction than thoſe he employs, and 
even at a ſmaller expence; but, unleſs he 
has as much ground in this ſtate, as to 
admit of keeping a particular ſet of ſer- 
vants conſtantly to practiſe that mode of 
culture, and manage this ſet of imple- 
ments alone, he had better ſtick to that 
with which his ſervants are acquainted, 
and bend his chief endeavours to mode- 


rate, 
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rate, or correct, the principal defects to- 
which theſe are liable. Thus, for ex- 
ample, ſuppoſing a man ſhould be tho- 
roughly convinced, from the moſt irre- 
fragable proofs, that the implements and 
mode of culture uſually practiſed in Eſſex, 
were the very beſt and leaſt expenſive, 
that could be practiſed on a foil in fuck 
order and ſituation as is uſually met with 
there, and although he ſhould be able to 
bring one or, two of his own fields into a 
condition as ſimilar to theſe as could -be 
imagined, it would, nevertheleſs, be ex- 
tremely imprudent in him to get a ſet of 
implements from Eſſex for theſe few 
fields, or to endeavour to force his ſer- 
vants to uſe them, inſtead of thoſe they 
have been accuſtomed to, and for which 
they have contracted a ſort of partial fond- 
neſs. For, were we even to ſuppoſe, that 
men could be brought to drop their deep- 
rooted prejudices, againſt any innovation 
in practice, and ſeriouſly ſet themſelves, in 
good earneſt, to learn to handle theſe un- 
known implements properly; before they 
could learn the niceties of practice, — 
before they began to handle them with 

any 
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any fort of dexterity or eaſe—the field 
would be finiſhed, and the implements 
hid up till another ſeaſon, when they 
would be almoſt as new to begin, as at 
firſt.— But if this muſt be expected, even 
where the operator ſerioufly wiſhes to do 
his beſt, what may we expect will be the 
caſe, if he is altogether indifferent about 
ſucceeding in theſe attempts; or even 
ſecretly wiſhes that they may not turri out 
to advantage ; but that the implements. 
will 'be allowed to go out of order, and 
the field be laboured in ſuch an imperfect 
manner, as greatly to damage the crop,— 
make the field ſuddenly run wild, and thus 
eſſentially hurt the intereſt of his em- 
ployer? But, if the maſter, inſtead of this 
attempt, had taken care to direct the pro- 
per method of labouring it with his ordi- 
nary implements, the ſervant would exert 
himſelf to the utmoſt of his power, to per- 
form the work with accuracy ; would con- 
fider himſelf, in ſome meaſure, as a party 
intereſted in the ſucceſs of the crop, and 
uſe every effort that he could to enſure 
ſucceſs. - Anxious about this, and emulous 

to 
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to excel, he weighs with attention, every 
hint thar is ſuggeſted by the judicious 


maſter, and marks the reſult of every trial 


of his own ; fo as, in time, to be capable of 
perceiving the effects of many nice pecu- 
liarities of practice, that could never have 
occurred to the moſt acute ſpeculative ob- 
ſerver. In this manner, the farmer reaps 
a full, inſtead of a ſcanty crop and is 
freed from an enormous expence to car- 
penters and ſmiths; which, as the judi- 
cious Mr. Liſle juſtly obſerves, too often 
prove the ruin of young and ſanguine im- 

provers. 
} The advice that is offered above, is ſo 
contrary to the uſual practice of gentle- 
men improvers, and ſo inconſiſtent with 
the ideas that naturally preſent themſelves 
to ſpeculative farmers, that I am well 
aware of the bad reception it will meet 
with from many of theſe,—I perceive the 
innumerable arguments that preſent them- 
ſelves to their imagination, againſt what is 
here faid :—I foreſee the merriment that 
it will excite,—the raillery that it will pro- 
duce, and the many witty things that will 
be 
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be faid againſt the man who dares to ad- 


vance ſuch an abſurd opinion, as that 2 
worſe practice ſhould in any caſe be pre- 
ferred to one that is acknowledged to be 
better. But, without detaining the ſenſi- 
ble reader with anſwers to theſe obvious 
objections, I ſhall content myſelf with 
ſimply deſiring the young improver to look 
around him, and remark the ſucceſs of 
thoſe improvers who have adopted the 
one or the other of theſe modes of prac- 
tice, and leave himſelf to draw the infer- 
ence that this will ſuggeſt. And if this 
has the effect to make him. remark cir- 
cumſtances with attention, he will not be 
long of diſcoverin g reaſons abundantly co- 
gent for confirming him in the opinion that 
he muſt adopt.— 

Let it not, however, be underſtood, as 
if I meant to diſſuade the improving far- 
mer from adopting any other implements 
of huſbandry or modes of culture, than 
thoſe that have been uſually practiſed in 
that part of the country where his farm 
may be ſituated ; for if theſe are imper- 
fect, he does well to introduce others of 
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E better fort, that may be well fitted to the 


nature of his ſoil, and the fituation of his 
fields. But before he attempts this, let 
him weigh all matters with a cautious 
circumſpection; and what he has once 


adopted with judgment, let him adhere to 


with unremitting perſeverance, and fuc- 


ceſs will in the end crown his endeavours. 


Or if, in proceſs of time, he ſo far melio- 
rate his ſoil, as to render his whole farm 
capable of a more perfect degree of culture 
than it could formerly admit of, let him, 
when all circumſtances are ready for the 
change, boldly lay aſide his former im- 
plements and mode of culture, and at once 
adopt another that he knows to be better 
adapted to the circumſtances of his farm. 
— Or if his farm is extenſive, and will ad- 
mit of two diſtin& ſets of labourers, he 
may make each of theſe follow a different 
mode of culture, adapted to the ſtate of 


the fields they are to manage: But in 


no caſe ought he to allow the ſame la- 


bourers to work with different imple- 


ments, if it can poſſibly be avoided,— 
Almoſt the utmoſt latitude- that prudence 
4 5 can 
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can admit of in this reſpect, is a greater 
or leſſer degree of weight and ſtrength in 
different implements of the ſame con- 
ſtruction, adapted to the different degrees 
of ruggedneſs in the different fields ;—and 
where there is any conſiderable difference 
in the tilth of different fields, this ought 


always to be practiſed, 
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A 
ON TAE PROPER METHOD oF 


SOWING GRASS-SEEDS, | 


WouLD not have taken any notice of 
K this article here, had it not been to 
combat an error in practice ſtrongly in- 
culcated by ſeveral ſenſible writers, who 
ſeem to have been better acquainted with 
the theory, than with the practice of agri- 
culture ; who have repeatedly adviſed the 
farmer, with the moſt zealous ſolicitude, 
Never to ſow graſs- ſeeds with any kind 
of grain, but in all caſes to ſow it by it- 
ſelf; which (it is ſaid) will always do more 
than repay the loſs that is ſuſtained by the 
want of a crop of grain, the hay-crop be- 
ing ſo much bettered by this practice. 
Impoſed upon by their ſpecious reaſon- 
ing, and the ſeeming confidence with 
which it was delivered, I have been in- 
duced to try the experiment more than 
once, And now, if I may be allowed to 
Bbz2 draw 
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draw any general concluſion from thoſe 
experiments, and a long continued and 
extenſive courſe of practice in this reſpect, 
it would be, that, even if we were to have 
no regard to any other circumſtance ex- : 
cept the graſs- crop alone, it will always 
be beſt to ſow it with ſome kind of grain 
but when we conſider likewiſe the loſs 
that the farmer thus ſuſtains for want of 
a Crop of grain, the practice recommended 
muſt be looked upon as highly pernicious 
to the farmer. 

When graſs-ſeeds alone are ſowed a 
here ſpeak of clover, rye-graſs, and other 
oraſs-ſeeds uſually ſowed for hay) upon 
a foil in tolerable good order, as they 
make but ſmall progreſs at firſt, a great 
number of ſmall annual weeds are allow- 
ed to ruſh up; which quickly acquiring 
ſtrength, fill up the whole ground fo 
much as to be in great danger of choak- 
ing the graſs entirely; or if the foil is 
not overſtocked with weeds, the drought 
of the ſummer makes ſuch an impreſſion 
on the open porous ground, thus deſtitute 
of plants to attract moiſture to it, that the 

| tender 
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tender plants of graſs are in great danger 
of being ſcorched and burnt up: where- 
as, when the graſs-ſeeds are ſowed with 
any kind of grain, it quickly ruſhes up 
in abundance, and prevents the growth 
of annual weeds, while its broad leaves 
ſhade the tender plants of graſs from' the 
dire& rays of the fun, and preſerve the 
earth in a proper degree of moiſture, ſo 
as to nurſe up the tender graſs in the 
moſt kindly manner that could be deſired. 
And as the leaves of the corn decay to- 
wards the end, of ſummer, the graſs gets 
then as much air as is neceſſary (unleſs 
in the caſe after mentioned) and continues 
to vegetate with a ſufficient degree of vi- 
gour, till the grain is cut down; ſo as to 
be uſually in a healthier and more flou- 
riſhing ſtate at that time, than if it had 
been ſowed alone; and will, in general, 
be afterwards much freer from natural 
graſſes, and other perennial weeds. 

But although ground can ſeldom be too 
rich for carrying a crop of graſs, yet it 
may be often ſo rich as to be improper 
for producing an advantageous crop of 
grain, And as it may ſometimes happen 

B b 3 that 
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that we may have occaſion to lay a field 
down with graſs-ſeeds when it is in this 
ſtate, it would, on this occaſion, be impro- 
per for the farmer to be determined to 
get a crop of grain, as he would run a 
great riſk of loſing both crops, by the 
lodging of the corn before harveſt. In 
this caſe, it is prudent in him to forego 
the hope of a crop of grain, but not to 
omit ſowing the ſeeds of ſome kind of 
grain with his graſs-ſeeds. This ſhould 
be ſcattered thinly over the field, and will 
help to bring up the graſs- ſeeds in a kind- 
ly manner; and if the ſeaſon proves very 
dry, he may thus ſometimes reap a very 
great crop. But if the ſeaſon is rainy, 
or if his. crop, from any other cauſe, is 
too luxuriant, whenever he ſees it begin 
to lodge, and be in danger of choaking 
his graſs, he ought to cut it immediately, 
and employ the whole as .a green fodder 
for his cows. or other cattle. The extraor- 
dinary quantity of provender procured in 
this way, will be more than ſufficient, to 
indemnify. him for the price of the ſeed of 
the grain; as he will have two full crops 
of ſucculent green fodder in one ſeaſon, 
5 which 
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which will be about three times the quan- 
tity that he would have had, if the rob 
ſeeds had been {owed SDDC..:- 

This i is the beſt method for laying Wan 
very rich land to graſs, that I have ever 
ſeen practiſed. 

As to ſuch ground as is in a proper con- 
dition for carrying a moderate crop of 
grain, I am entirely ſatisfied, not only 
from the reaſoning above, but alſo from 
repeated experiment, that the crop of graſs 
is at leaſt equally good when it has been 
ſowed with grain, and the crop allowed 
to ripen, as when it has been ſowed with- 
out any crop at all; ſo that farmers do 
well to continue their common practice 
in this reſpect, however much it may be 
oppoſed or decried by theoretical writers. 

As to autumnal ſowing of graſs-ſeeds, 
I have found that it is much more pre- 
carious than the vernal; and therefore 
would never recommend it, but in caſes 
of great neceſſity, when a leſſer evil ought 
to be preferred to a greater. 

With regard to the kinds of grain with 
which graſs- ſeeds may be ſowed: Bar- 
ley is in general the beſt, as the ground is 

Bb4 uſually 
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uſually well prepared for that crop, and 
the ſeaſon of ſowing it anſwers it very well 
for graſs-ſeeds. Oats are not fo proper, in 
general ; although, when the ground is 
very well prepared for them, the graſs 
will ſucceed extremely well ; but it ought 
never to be ſowed with wheat, excepting 
in caſes of neceſſity, as it oftener fails in 
this way than in any other, although J 
have known it ſometimes to ſucceed ex- 
tremely well. 


The circumſtances neceſſary to be at- 


tended to for making the ſeeds vegetate 
kindly when ſowed, are in general ſo 
obvious, as to be eafily diſtinguiſhed by 
any one who attentively conſiders the 
ſubject. The ſeeds are for the moſt part 
ſmall, and therefore require the mould to 
be pretty fine, that they may not be co- 
vered too deep by falling below, or be 


corched up by lying above great clods.— 


Like every other ſeed, they require a due 
degree of moiſture to cauſe them to vege- 
tate, and therefore ought never to be left 
expoſed to the rays of the ſun, without be- 
ing covered; as, unleſs a tract of rainy 
weather comes immediately after ſowing, 


many 
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many of the ſeeds will be deſtroyed. On 
this account, it is always neceſſary to har- 
row the ground immediately after fowing, 
with a light cloſe-toothed harrow, which 
ſhould be kept for that purpoſe ; and ſome- 
times a gentle rolling is of uſe after that, 
eſpecially upon light ſpungy ground: 
But no one circumſtance ſo effectually in- 
ſures the vegetating of theſe ſmall ſeeds, 
as ſowing them as ſoon as poſſible after 
the ground is ploughed ; as the moderate 
moiſture that new turned-up ground al- 
ways has when it is in good order, ſeems 
to be more particularly fitted for promoting 
the vegetation of every kind of ſeed, than 
that which may ariſe from any other cauſe 
whatever. On which account, every in- 
duſtrious farmer will take care to prevent, 
as much as poſſible, the withering of the 
ground after ploughing, eſpecially if the 
ſeaſon be far advanced, ſo as not to loſe the 
benefit of this circumſtance. 

Before I quit this ſubject, it may not 
perhaps be improper to obſerve, that the 
farmer is more abundantly repaid for an 
extraordinary dreſſing as a preparation 
for a crop of graſs, than for almoſt any 

| other 


other crop he can ſow; and that of con- 
ſequence, it is always. good economy 
to lay de wn rich, and not poor, ground, to 
| graſs, It is likewiſe of the utmoſt con- 
ſequence to haye the ground as free as 
poſſible from perennial weeds; ſo that it 
ought not only to.be rich, but clean alſo, 
if you with to have a very fine crop of 
graſs. This I the rather take notice of 
here, becauſe I know it is a practice 
pretty general in many parts of the king- 
dom, to lay only ſuch fields into graſs as 
are in ſuch bad order as to carry very 
poor crops of grain, without any ſort of 
preparation whatever; the bad economy 
of which practice they would ſoon be con- 
vinced of, if they would only be perſuad- 
ed, for once, to try one directly oppolite 
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EFORE artificial graſſes were intro- 
duced into this iſland, hay-making 

was a very tedious and troubleſome ope- 
ration. But as the . graſſes now uſually 
cultivated for yielding hay are not ſo ſoft 


and ſucculent as the natural meadow- 


graſſes in general, we have it in our power 
greatly to ſhorten that operation, and, at 
the ſame time, keep our hay much ſweeter 
than it would be if treated after the old 
method. For the ſake, therefore, of ſuch 
as may not be well acquainted with the 
beſt method of making hay from artifi- 
cial graſſes (I chiefly mean rye-graſs and 
clover) I ſhall here ſubjoin an account of 
a very fimple mode of practice in this re- 
ſpeR, that I have followed for many years, 
with the greateſt ſucceſs. ts Kee 

Inſtead of allowing the hay to lie, as 
uſual in moſt places, for ſome days m the 
ſwathe 
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ſwathe after it is cut, and afterwards alter- 


nately putting it up into cocks, and ſpread- 


ing it out, and tedding it in the ſun, which 
tends greatly to bleach the hay, —exhales 
its natural juices, and ſubjects it very 


much to the danger of getting rain, and 


thus runs a great riſk of being made good 
for little; I make it a general rule, if poſ- 
ſible, never to cut hay, but when the graſs 
is quite dry; and then make the gather- 
ers follow cloſe upon the cutters, —put- 
ting it up immediately into ſmall cocks, 
about three feet high each, when new put 
up, and of as ſmall a diameter as they 
can be made to ſtand with ; always giv- 
ing each of them a ſlight kind of thatch- 


ing, by drawing a few handfuls of the hay 


from the bottom of the cock all around, 
and laying it lightly upon the top, with 
one of the ends hanging downward. 
This is done with the utmoſt eaſe and ex- 
pedition ; and when it is once in that 
ſtate, I conſider my hay as in a great 
meaſure out of danger. For, unleſs a 


violent wind ſhould riſe immediately after 


the cocks are put up, ſo as to overturn 
them, nothing elſe can hurt the hay; as 
5 I have 
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J have often experienced. that no rain, 
however violent, ever penetrates into theſe 
cocks but for a very little way; Andif they 
are dry put up, they never fit together ſo 
cloſely as to heat; although they acquire, 
in a day or two, ſuch a degree of firmneſs, 
as to be in no danger of being overturned 
by wind after that time, unleſs it blows 
a hurricane, F 

In - theſe cocks I allow the hay to re- 
main, until, upon inſpection, I judge that 
it will keep in pretty large tramp-cocks 
(which is uſual in one or two weeks, ac- 
cording as the weather is more or leſs fa- 
vourable) when two men, each with a 
long-pronged pitch-fork, lift up one of 
theſe ſmall cocks between them with the 
greateſt eaſe, and carry them, one after 
another, to the place where the tramp- 
cock is to be built“; And in this manner 


they 


If the hay is not a very abundant crop, ſo as to make 
it neceſſary to be carried to a conſiderable diſtance, this 
part of the labour may be greatly abridged, by cauſing 
the carriers to take two long ſticks, of a ſufficient ſtrength, 
and having laid them down by the ſmall cocks parallel 
to one another, at the diſtance of one and a half or two 
feet aſunder, let them lift three pr four cocks, one after 


another, 
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they proceed over the held till the whole 
is finiſhed. 

The advantages that attend this method 
of making hay are, that it greatly abridges 
the labour, as it does not require above 
the one-half of the work that is neceffary 

in the old method of turning and tedding 
it ;—that it allows the hay to continue al- 
moſt as green as when it is cat, and pre- 
ſerves its natural juices in the greateſt per- 
fection. For, unleſs it be the little that is 
expoſed to the ſun and the air upon the ſur- 
face of the cocks, which is no more bleach- 
ed than every ſtraw of hay ſaved in the or- 
dinary way, the whole is dried in the moft 
flow and equal manner that could be de- 
fired. And, /aftly, that it is thus, in a great 
meaſure, ſecured from almoſt the r 
of being damaged by rain. 

This laſt circumſtance deſerves to be 
much more attended to by the farmer than 
it uſually is. at preſent; as I have ſeen few 
who are ſufficiently aware of the loſs that 
the quality of their hay ſuſtains by receiv- 


another, -and place them carefully above the ſticks, and 
then carry them altogether, as if upon a hand- barrow, to 
the place where the large rick is to be built. 


ing 
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ing a flight ſhower after it is cut, and be- 
fore it is gathered; the generality of far- 
mers ſeeming to be very well ſatisſied if 
they get in their hay without being abſo- 
lately rotted; never paying the leaſt at- 
tention to its having been ſeveral times 
thoroughly wetted while the hay was 
making. But if theſe gentlemen will 
take the trouble at any time to” compare 
any parcel of hay that has been made 
perfectly dry, with another parcel from 
the ſame field that has received a ſhower 
while in the fwathe, or even a copious 
dew, they will ſoon be ſenſible of a very 
manifeſt difference between them: nor will 
the ir horſes or cattle ever commit a miſtake 
in chooſing between the two“. 


Loet 


* I have met with ſeveral gentlemen in Scotland, who 
have complained that they found it impoflible ever to 
get their cloyer-hay to look like that they met with in 
London,—as the leaves were always of a dark tobacco- 
like colour, and parted from the ſtalks with the lighteſt 
handling, inſtead of being of a dark olive-green; and 
ſoft and pliable to the touch, and not readily ſeparable 
from the ſtalks. This difference is entirely occaſioned 
by the winning: For, if clover is allowed to be wetted 
after it is cut, it will infallibly be brown and brittle; 
| but 


Let it be particularly remarked, that, 
in this manner of making hay, great care 
muſt be taken that it be dry when firſt 
put into the cocks; for, if it is in the 
leaſt degree wet at that time, it will turn 
inſtantly mouldy, and fit together, ſo as 
to become totally impervious to the air, 
and will never afterwards become dry 
till it is ſpread out to the ſun. For this 
reaſon, if at any time during a courſe of 
good ſettled weather, you ſhould begin to 
cut in the morning, before the dew is off 
the graſs, keep back the gatherers till the 
dew is evaporated, allowing that part which 
was firſt cut to lie till it is dry before it 
is cocked. In this caſe, you will almoſt 
always find that the uncut graſs will dry 
ſooner than that which has been cut when 
wet; and therefore, the gatherers may al- 
ways begin to put up that which is freſh 
cut before the other, which will uſually re- 
quire two or three hours to dry after the 
new-cut hay may be cocked. 

And if at any time, in caſe of neceſſity, 


but if it has been carefully preſerved from moiſture, and 
" lowly made into hay, is tough and pliable, and retains 
it greennelſs in ſome degree. ; 

yau 
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y6w ſhould be obliged to cut your hay be- 
fote it is dry, the ſame rule muſt be ob- 
ſerved, always to allow it to remain in the 
ſwathe till it is quite dry: But as there is 
always à great riſk of being long in get- 
ting it up, and as it never in this caſe 
wins* ſo kindly as if it had been dry cut 
the farmer ought to endeavour, if poſſible, 
in all caſes, to cut his hay only when dry, 
even if it ſhould coſt him ſome additional 
expence to the cutters, by keeping them 
employed at any other work, or even allow- 
ing them to remain dale, if the weather be 
variable or rainy. 

But if there is a great proportion of 
clover, and the weather ſhould chance to 
be cloſe and calm at the time, it may on 
fome occaſions be neceſſary to open theſe 
cocks a little, to admit ſome freſh air. into 
them ; in which caſe after they have ſtood 
a day or two, 1t may be of preat uſe to 


turn theſe cocks, and open them up a little, | 


which ought to be done in the drieſt time 


of the day ; the operator taking that part | 


* By winning hay, is meant the operation by which 
it is brought from the ſucculent ſtate of graſs to that of a 
dry fodder. 
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of each cock which was the - top, and; with 
it forming the baſe of a new one; ſo that 
the part which was moſt expoſed to the 
air becomes excluded from it, and that 
which was undermoſt comes to be placed 
upon the top, ſo as to make it all aN as 
equally as poſſible. | 
If the hay has not been damp when it 
was firſt put up. the cock may be imme- 
diately finiſhed out at once; but, if it is at 
all wet, it will be of great uſe to turn over 
only a little of the top of the cock at firſt, 
and, leaving it in that ſtate to dry a little, 
proceed to another, and a third, and 
fourth, &c. treating each in the ſame way; 


going on in that manner till you find n 
that the inſide of the firſt opened cock is h 
ſufficiently dried, when it will be proper 
to return to it, turning over a little more k 
of it till you come to what is ſtill damp, it 
when you. leave it, and proceed to another, ga 
and ſo on round the whole; always re- ar 
turning afreſh, till the cocks are entirely up 
finiſhed. This is the beſt way of ſaving th 
your hay, if you have been under the ne- itz 


ceſfity of cutting it While damp; but it is 
always * 


1 # 


ON HAY-MAKING: 387 


always beſt to guard againſt this incon · 
venience, if poſſible “. 

Although, I am convinced, that this 
method of making hay, is in all caſes, the 
beſt that ever I have heard of, yet it is in 
a more eſpecial manner, worthy of being 
recommended to ſuch as: intend to ſave 
the ſeed;of rye-græſs, as in that caſe, it is 
attended with many and great advantages. 
Every one who is in the leaſt acquainted 
with this ſubject, knows that this kind of 
graſs is ſo very apt to ſhed its ſeeds, that 
if the hay be allowed to lie in the ſwathe 
till it is dry, a very great proportion of 
the feed: will inevitably be loſt, by the 
neceſſary handling when it is gathered, 
however carefully this may be done. 

To avoid this inconvenience, I have 
known ſeveral farmers, who have thought 
it worth. the expence of cauſing it to be 
gathered immediately after the cutters, 
and then bound up into ſheaves, and put 
up into ſtooks, (ſhocks) like corn, till it is 
thoroughly dried; for, by being in this 
ſtate more eaſily lifted than when it is 


® See-a method of making hay ſtill more efficacious 
than the above, Eſſay 3, vol. iii, of theſe Eſſays. 
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quite looſe, leſs of the ſeed will be loſt in 
carrying to be threſhed. 

But, not to mention the expence neceſ- 
ſarily attending this practice, it is likewiſe 
attended with another inconvenience, 
which ſubjects the farmer on many oc- 
caſions to a greater loſs than he would 
ſuſtain by handling in the ordinary way. 
For, if it ſhould chance to come a tract of 
rainy weather when it is in the ſtook, the 
whole of the hay, is at once drenched with 
water; and if it continues wet for any 
length of time, the ſeed quickly loſes its 
colour, and becomes muſty, and even be- 
gins to grow before it can be threſhed out; 
fo, that both the hay and the ſeed, will be 
totally, or, in a great meaſure loſt. 

But, in the mode of practice here recom- 
mended, all the benefit that could be ex- 
pected from this procedure is fully obtain- 
ed, and the inconveniencies attending it 
entirely avoided. For, by putting it into 
the cocks as ſoon as it is cut, while the 
ſeed adheres more firmly to the hay than 
after it is dry, little is ſhaked off by the 
gathering; and ſtill leſs is Joſt in carry- 

ing 
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ing it to the place where it is to be threſh- 
ed (which ought to be in the field at the 


place where a tramp-cock is intended) in- 


this way, than when bound up into ſheaves. 
And, as theſe cocks reſiſt the rain per- 
fectly well, the ſeed or hay, are in no 
danger of being ſpoiled by rainy weather, 
if it ſhould chance to come after they are 
once put up: And, beſides, as the hay is 
not thus ſo much expoſed to the weather, 
it is not near ſo much ſpoiled in its colour, 
or dried in the Spinning, as it is in the uſual 
method. On all which accounts, I deem 
it by far the moſt eligible method of ſav- 
ing this kind of graſs- ſeed. 

The truth of theſe remarks, I had an 


opportunity of experienzing in the year 


1772; the latter part of the hay-ſeaſon 
having proved extremely rainy, inſomuch, 
that a very good and experienced huſband- 
man of my acquaintance, who took the 
former method of ſaving his graſs-ſeeds, 
had them ſo much ſpailed by the rain, 
and his hay at the ſame time ſo much 
damaged by it, that he was aſhamed to 
offer either of them to ſale; whereas mine, 
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which were treated in the manner I now 


recommend, were both as ſweet and 


wholeſome, as any good judge could with 
them to be: my hay, in particular, being 
as green and fucculent as any hay got in 
the uſual method is, even when it is not 
threſhed. 


ESSAY 


F 


. 
o QUICK-LIME, 
AS A 


CEMENT and as a MANURE. 


ADVERTISEMENT. 


IHE nature of the ſubject diſcuſſed in the 
following Eſſay, neceſſarily required that it 
ſhould be treated in a more ſcientific manner 
than any of the others. The Author has en- 
deavaured to render it as perſpicuous as poſſi- 
ble; but is afraid, that, to thoſe who may 
never have been verſant in ſtudies of this ſort, 
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ADVERTISEMENT. 


it may fill in ſome places appear a little 
abſtruſe.—On this occaſion, he hopes to meet 
with the indulgence of theſe who think no 
exertion of mind improperly beſtowed, when 
it is in the purſuit of uſeful knowledge.,— 
Others wha do not care to engage in intricate 
diſcuſſions of any fort, he would adviſe to paſs 
over this Eſſay entirely; —or at leaſt the firſt 
part of it. The reaſons for what is advanced 
in the ſecond part, will not indeed be in that 
caſe ſo clearly ſeen ; but the practical farmer, 
if not thoroughly inſtructed by that, may a: 
leaſt be directed to what he onght to db. 


ON QUICK- LIME. 


UICK-LIME is a calx, or a very 

fine powder, obtained by- burning 

marble, chalk, or lime-ſtone, ind after- 
wards throwing water upon it. 

This powder, when newly burat, is 
ſoluble“ in water is capable of being 
formed into a firm cement, if properly 
mixed up with water,—and is poſſeſſed of 
many other peculiar qualities that it is 
unneceſſary here to enumerate. 

But if this powder has been expoſed 
to the influence of the air for ſome time, 
it is found to be no longer capable of be- 
ing diſſolved in water ;—it has become 
incapable of being formed into a cement, 
and has loſt many of the other peculiar qua- 
lities for which it was at firſt remarkable. 


* Capable of being diſſolved. 

To avoid diſagreeable circumlocution, I ſhall be ob- 
liged, in this Eſſay, to employ ſome technical terms not 
commonly underſtood ; but ſhall explain their meaning 
as I go along. 


In 
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In common language, this powder is 
uſually diſtinguiſhed - by the name of 
Lime fimply. But, in the language of 
philoſophic preciſion, it is called Quick- 
Lime, fo long as it remains ſoluble in 
water, and capable of being uſed as a 
cement. After it loſes theſe properties, it 
is diftinguiſhed by the name of ErrETE- 
Lime. 

In either of theſe ſtates, it is employed 

by the farmer as a manure: And as it 
is a manure of the moſt univerſal utility 
that has yet been diſcovered, its nature 
and qualities deſerve to be very particu- 
larly inveſtigated, | 

The deſign of this Eſſay, is to point out 
ſome of the peculiarities that conſtitute 
the excellence of this ſubſtance, as a ma- 
nure, and as a cement: And as what 
may be ſaid of it as a manure, will be 
better underſtood after its nature as a ce- 
ment has been explained, it will be ne- 
ceſſary to confider it firſt in that point of 
view. 


395 


PART FIRST. 
Of Qvickt-LiMe as a Cement. 


Y 1. 


F lime ſtone or marble be expoſed to 

the action of a pretty intenſe fire for a 
ſufficient length of time, its colour is al- 
tered, and its weight conſiderable dimi- 
niſhed : but it retains its former figure and 
dimenſions. : 

In this ſtate of burnt ſtone, it is in many 
places diſtinguiſhed by the name of lime 
ſhells, or fhell-lime, or ſimply ſhells. 


82. 


If water be thrown upon theſe /ime- 
ſhells, a conſiderable heat is in a ſhort 
time generated ; the burnt ſtones begin 
to crack and fall aſunder, and the maſs in- 
creaſes in bulk as it gradually crumbles 
down, or falls, as it is more commonly 
faid, into a fine powder ; which is always 

of 


2 


© 15 
TL 
4,24 
* 
7 


2 5 


I 


— 


6-29 
_— 


296 OF QUICK-LIME 


of a white colour, whatever was the colour 
of the ſtone before calcination e. 

This powder is called ſacged lime, or 
fimply lime; and the operation that re- 
duces it from ſbells to this ſtate, is called 


lacking. 
* + 


If this powder is intimately mixed with 
as much water as reduces it to the con- 
ſiſtence of a thin paſte, and afterwards: 
dried, it concretes into one coherent maſs, 
which adheres to ſtones, or other unpo- 
poliſhed bodies, very firmly; and thus it be- 
comes a proper cement for building walls 
of any ſort, _ | 

After this paſte has been once fully dried, 
it becomes indiſſoluble in water, ſo as never 
to be ſoftened by the moiſture of the air; 
on which account, it greatly excels clay, 
or any other cement that can be eaſily ob- 
tained. 


* Calcination is the operation by which any ſolid 
compact body is, by means of fire, reduced from its for- 
mer coherent ſtate, to that of a dry incoherent powder, 
which i is called a calx. 


This 
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This cement, when compoſed for build- 
ing walls, is called mortar. When intend- 
ed to be applied only as a ſmooth coating 


upon the ſurface of any place, without be- 


ing mixed with ſtones, it is called in this 
—_— IRE 6 865 £35914 10 
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1. has been Fund: by via that 
Pe cement made of lime that had been ob- 
tained from a lime ſtone which conſiſted 
of pure calcerous * earth alone, without any 
proportion of ſand, never - attained any 
great degree of hardneſs but remained à 
ſoft crumbly maſs, that might be eaſily 


broken down by any ſmall force applied 
to it. 


And, on the contrary, if the original 
lime- ſtone contained a very large propor- 
tion of ſand, the cement made of it alone 
was a much harder, firmer, and more du- 


rable ſubſtance. 


dCalcerous is a general term denoting all thoſe ſub- 
ſtances that conſiſt of the matter of which lime may be 
made, in whatever ſtate it may be found—-whether 
alone or mixed with other ſubſtances, that prevent it 
from being reduced to powder after calcination, ts 
And 
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tion of clean hard ſand, the practice of 


particular. 


_ cement. 


knowledge of the nature of quick-lime, 


And as it was diſcovered; that the pu- | 
reſt lime might be rendered a very firm ce- 
ment by the addition of a due propor- 


mixing ſand with lime, when intended 
for mortar, came to prevail very univer- 
ſally.— The oldeſt lime built walls that 
are now to be found, clearly ſhow that this 
practice has been an before theſe were 
built. 

But it ſtill remains a Ae to al 
Feen the due proportion of ſand; as au- 
thors, as well as practical maſons, differ 
very much from one another as to this 


They likewiſe differ very much in their 
directions about the mode of mixing the 
materials, and of applying the cement; — 
ſome modern authors eſpecially, attribut- 
ing amazing effects to a ſmall variation 
in theſe particulars, while others deny 
that theſe circumſtances have any ſenſible 
effect on the durability or firmneſs of the 


Theſe different and contradictory opi- 


nions ſeem to ariſe from an imperfe&t 
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and the variations it may admit of: For, 
theſe variations are ſo very great, as to 
render it impoſſible to give any general 
rules that can poſſibly apply in all caſes. 
It therefore behoves thoſe who wiſh to at- 
tain any conſiſtency of knowledge on this 
ſubject, to endeavour, firſt, to aſcertain the 
circumſtances that render calcareous ſub- 
ſtances capable of becoming a cement af 
all, and then to trace the ſeveral changes 
that may be produced upon it by other 
extraneous, cauſes. 
This, I ſhall endeavour biel to do. 


a 5. 


Lime- ſtone and marble are nothing elſe 
than a calcareous matter cbryſtallised*, 
and aſſume different appearances, accord- 


* Saline ſubſtances, when diſſolved in water, and put 
into proper cireumſtances for that purpoſe, ſeparate from 
the water, and ſhoot into regular figures, which aſſume 
different forms, and are more or leſs tranſparent accord- 
ing to the different nature of the ſalt, as nitre, alum, &c. 
Theſe regular tranſparent bodies, are properly called 
chryſtal..— Hence every body in nature that aſſumes a 
form/and appearance ſimilar to theſe, and-is produced in 
the ſame manner, is faid to be chry/tallized, | 


ms 
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ing to accidental circumſtances that have 
occurred at the time of ther original for- 


mation. fs 71 
/,, The more path this chryſtals 


are, the harder, and more compact, will l 

the ſtone be that conſiſts of them. | | 
2, The ſmaller the proportion of ex- 
tfaneous:; matter that is entangled among 

theſe chryſtals, the purer and finer will the 
Jime be that is made from the ſtone which 
conſiſted of them. 

From a variation in one or other of F 
theſe two particulars, ariſe all the varieties 5 
of calcareous matter that can be converted p 
into lime; which varieties may be diſ- 1 
tinguiſhed from one another by the follow- BEE 
ing particulars. - : 
I.. When the calcareous matter is pure, 5 

and perfectly chryſtallized; when it aſ- 0 
ſumes a clear and ſomewhat tranſparent 

appearance, and is found in regular rata, F 

c 

without many fiſſures, it is then called * 

marble. _ . k 

- 2d, When the caloarimus matter, is 1. 
pure, but the chryſtalization leſs perfect, | 
though 1 in regular ſtrata, it ſtill obtains the fa 
name of marble ; but as it 1s more opaque, of 


and 
2 
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and Tefs compact than the former, it is 
reckoned leſs valuable, and coarſer. 

3d, When the calcareous matter is {till 
pretty pure, but haſtily concreted into an 
uniform maſs, without having been in a 
ſtate that permitted it to chryſtallize, or 
to ſubſide into regular ſtrata, it is called 
chalk; which, when reduced to à powder 
without calcination, is called whting. 

4th, When the chryſtals are tolerably 
perfect, but have had a conſiderable pro- 


portion of ſand entangled among them, it 


is no longer called marble, but lime-/tone. 
And this is more or lefs pure, or affords a 
richer or poorer lime, as it contains a 


greater or ſmaller proportion of calcare- 


ous matter; and is more or leſs hard, ac- 
cording to the degree of perfection of the 
chryſtals. 

Even the pureſt calcareous matter, per- 
fectly chryſtallized, is called lime- ſtone, 
and not malte, when it conſiſts of ſmall 
pieces that have not been concreted into 
regular ſtrata. 

5th, When the calcareous matter is per- 
fectly pure, and ſhot into ſmaller chryſtals, 
of a tranſparent whiteneſs, it is called 

Vor. I. "AR > harr. — 
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ſparr, —and, in other circumſtances, a- 
lactites. 

6th, When the calcareous matter has 
been formed' by nature as a covering for 
animals, it is called ſhell; in which *clafs 
may be included corals and corallines. 


Theſe are all the ſubſtances that have 


hitherto been employed for making lime. 
The other varieties of calcareous matter, 
(that J may bring them all under one 
view, and point out their eſſential diſtinc- 
tious) are as follow: | | 
9th, When the calcareous matter, while 
in its fluid ſtate, has been abſorbed into a 
bed of clayey matter, and with it concret- 
ed into an uniform, compact, unchryſtal- 
lized mals, it has been denominated mare; 
—which is more or leſs pure, according to 
the proportion of calcareous matter it con- 
tains; and more or lets harg, according to 
the nature of the clay, and the proportion 
of ſand that may have been mixed with 
it. And, | | 
8b, When bellt, by the lapſe of time, 
and by long macerating in water, have 
loſt the animal gluten that cemented 
them, and are crumbled down to-a fine 


- 


whitiſh 


DD — 
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whitiſh. powder, they are denominated 
ſhell-marle. ' 

.- 9th, When ſhells are broken into F 
ſmall fragments, that are ſtill hard and 
gritty, it is called /bell-ſand. 


It would be a curious diſquiſition to en- 
quire how theſe maſſes of calcareous mat- 
ter were originally formed ?—How they 
were reduced to a ſtate that rendered them 
ſoluble in water, which muſt have been 
the caſe before they could admit of being 
chryſtallized ?—What were the circum- 
ſtances which contributed to render ſome 
of theſe chryſtals ſo much more perfect 
than others? &c. &c.—But theſe diſquiſi- 
tions, however curious they might be, are 
here omitted, as not abſolutely neceſſary 
for the elucidation of our ſubject. The 
explanation of the nature of the different 
calcareous matters above given, was ne- 
ceſſary ; as, without a knowledge of theſe, 
it would have been impoſſible to have ex- 
plained, in a ſatisfactory manner, the way 
in which theſe ſubſtances are more or leſs 
fitted to be. employed as a cement, or 
a manure. FE 
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To avoid unneceſſary repetitions, the 
Reader is deſired to obſerve, that for the 
future, I ſhall mention all matters that 
can be converted into quick-lime, under 
the name of lime- tone, whether they be in 
the form of marble, chalk, or common 
 lime-ſtone, diſtinguiſhing either of theſe 
when it may * neceſſary. 

86. 

Lime-ſtone, in the ſtate we find it, is 
always a compound ſubſtance.—In its 
pureſt ſtate, it conſiſts of a calcareous earth, 
united with a conſiderable proportion of 
water ; for ſaline matters, when chryſtal- 
lized, always contain water. | 

Lime-ſtone likewiſe contains another 
ſubſtance, the nature of which will be 
afterwards explained. 

When lime-ſtone has been expoſed for a 
ſufficient length of time to the action of a 
| ſufficiently intenſe fire, the whole of the 
water it contained i iS evaporated : So that 
lime- ſhells are always lighter than the 
ſtone of which they are made, by the whole 
weight,” at leaſt, of the water the chryſtals 
contained. 6 


And 
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And as perfect chryſtals always contain 
a much larger proportion of water than 
thoſe that are leſs perfect, it follows, that 
of two kinds of lime-ſtone of equal purity, 
that which is hardeſt, and moſt tranſpa- 
rent, will loſe a greater proportion of its 
weight in calcination, than that which is 
ſofter and more opaque. —Henee marble 
loſes more weight by burning than chalk *. 

Again, 


* Such readers as are totally unacquainted with the 
circumſtances that are neceſſary to the formation of 
chryſtals in general, will probably be at a loſs eaſily to 
comprehend the chain of argumentation followed here, 
and in ſome other parts of this Eſſay. The following ex- 
planation will make it more intelligible: 

As ſaline matters, properly ſo called, are more eaſily 
chryſtallized by art than any others, it will be beſt to take 
our illuſtrations from that claſs of bodies. 

Itis a property of ſaline bodies, that they may all be 
diſſolved in water. 


They may alſo be ſeparated from that water, and ob- 


tained in a dry form; but they aſſume very different ap- 


pearances, according to the nature of the proceſs that i is 
followed for ſeparating them from that water. 

If a watery ſolution of any ſalt be ſuddenly evaporated 
by means of fire, there remains behind a white ſubſtance, 


ſometimes lightly coherent, as in pearl-aſhes, &c. and 


ſometimes it falls into a powdery calx, as in 8 
2 ſolution of Glauber's ſalts, allum, &c, 
| 2 Da 3 But 


' 
1 o 
: 
0 
: * 
1 
F * 
' 
\ 
” . K 
N 9 
hd 
: 9 
9 
1 
3 1. 
- 
=_ 
* o 
+ 
* 7 
7 5 
| "IB 
3 
1 FI | 
. ** 
. 
KD 
19 
? T7" 
: *£ 
: 
4 8 
4 q 
PI 
C #3; 
of N LL 2 
* 
4 11 . 
* * 
1 Ws 
iy 0 
5 
U 4* o 
* * , 
- % 
4 1 
p "7 
N 1 
: $ '& 
N * 
1 
a ' 
U : 1 
X 40 
- = 
i 
1 
1 
= 
. % * 
: 'S 
1 
" 0 . 
= 
- . 
» 4 : . 
1 = 4 1 
y 14 . 
1 
n 1 
1 
1 f 
[ T0 
f . = 
( \ 
'\B 
Ly 
_ 
= \ 
l * . 1 
q "2 , 
' 1% 
4 
7 
F "© 
iy if 1 4 v1 
8 
I 7 Rs 
4 PT 
8 
nn 
4 14 FS + 
14 4 
. " "= 
4 * 
9 f k 
F "l , 
® it . 
A ” "I 
| 4 = 
: '| 
T | « + 
14 = 
. 1 as 
+ 17 AY: 
$ : 11 3 
9, 
! _ 
7 
1 
1 4 
« : 3 - 
4 , 
1 
: T 
\ 
7” : 


2 
: b. 
1 
16 


* 
1 
1 
'Þ 
14 4 
* 
N 
+ 
"8 
9 


. 

| v 

1 1 | 7 
1 

19 9 

1 

Y 

* 4 4 
1 

1 
N - 


a > 
— — — 
- _— 


7 


406 OF QUICK-LIME 


Again,—As ſand loſes nothing of its 
weight oy ron it likewiſe follows, 
that 


But if the water be gently evaporated by a moderate 
heat - before it becomes a dry powder, the ſalt quits the 
water, and ſhoots out into regular figures of a tranſpa- 
rent glaſſy-like appearance, which have obtained the 
name of chryſtals. 

Theſe chryſtals vary in figure, beach &c. accord- 
| ing to the nature of the ſalts of which they are com- 
poſed. 

But they all agree in one reſpect, that they contain 
a conſiderable proportion of water united with the fa- 
line matter—Some kinds of falt abſorb a very large 
proportion of water in this way.—Chryſtallized Glau- 
ber's ſalts contain two thirds of their weight of water. 
Common ſalt does not contain near ſuch a large pro- 
portion. 

Hence it happens, that · no 3 of any kind of 

ſalt can poſſibly be formed, unleſs theſe falts have been 
| perfectly diſſolved in water, 

And the perfection and tranſparency of theſe chryſtals 
depend entirely on their being allowed to ſhoot leiſurely, 
in that degree of heat which is beſt adapted to the nature 
of each particular kind of falt. 

For it often happens, that water can be made to diſ- 
ſolve a much larger proportion of ſalt, when it is hot, 
than when it is cold; ſo that if a ſolution of theſe kinds 
of ſalts is continued in a conſiderable heat, it will ſtill 
remain fluid, even after it has leſs water than would be 
neceſſary for forming the chryſtals.—In which caſe, if 
it is taken from the fire, and allowed to cool, it ſuddenly 

concretes 
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that in two kinds of lime-ſtone equally 
firm and well chryſtallized, the pureſt, or 
that which contains the greateſt propor- 
tion of calcareous matter, will loſe in cal- 
cination, the greateſt proportion of weight. 

From theſe facts it appears, that no 
rule can be given for aſcertaining the pro- 
portion of weight hat lime-ſtone loſes by 


concretes into a ſolid opaque kind of maſs between a 
chryſtal and a calx—as may eaſily be experienced, by 
melting chryſtallized Glauber's falt in a fire-ſhovel, and 
allowing it to cool before it is entirely evaporated to 
dryneſs. | 

The fame circumſtances contribute to the formation 
of calcareous matters into chryſtals, and may be eaſily 
applied by the Reader. Lime is the calx produced 
by evaporating the chryſtals to dryneſs ;—and it only 
differs from other ſaline calces in this reſpect, that they 
always retain the quality of being ſoluble in water, and 
may be converted into a liquid maſs, and again chry- 
ſtallized whenever that is adminiſtered to them :— 
whereas lime loſes that quality in a ſhort time; and if it 
has not been diſſolved, and again chryftallized, in that 
ſhort ſpace, it muſt ever remain unalterably in the ſtate 
it chanced to be in when it loſt its ſaline quality.— 
Hence it appears in all the different ſtages of more or 
leſs perfect chryſtallization, from the moſt tranſparent 
ſpar, or marble,” to the moſt opaque chalk,—from the 
hardneſs nearly of a flint, to the looſeneſs of an almoſt 
incoherent powder. i 


Dd4 calcination, 
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calcination. It muſt vary in all poſſible 
degrees, according to circumſtances, 
§ 7: 

Lime-ſtone, beſides the ingredients 
above mentioned, contains a conſiderable 
proportion of another fluid, that enters 
into its compoſition, and greatly alters its 
chemical qualities, to which philoſophers 
have given the name of fixed air*x. This is 
alſo diſentangled from the ſtone, and diſ- 
perſed, in the a& of calcination ; as has 
been demonſtrated by the very ingenious 
Dr. Black, of Edinburgh, to whoſe moſt 
ſatisfactory Eſſay on this ſubject, in the 
Phyſical and Literary Eſſays, vol. 2d, I 
refer the curious Reader, 

When -lime-ſtone is thus deprived of 
its fixed air, it acquires many of the pro- 
perties of ſaline bodies. It is in conſe- 
quence of this that it then becomes capa- 
ble of 'being diſſolved in water,—is ex · 
tremely acrid, — and acts moſt powerfully 

* Since this Eſſay was written, a total change has taken 
place in regard to the names of chemical ſubſtances — 


but I do not think it neceſſary here to make any change 
in that reſpect, the terms being here all explained as they 


occur, ſo as to prevent ambiguity. Note te the fourth 


Edition. 
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on many bodies upon which it has no ſen- 
ſible effect while in the ſtate of lime-ſtone. 

On theſe accounts, chemiſts haye given, 
it the appellation of cauſtic, when i in this 
ſtate, in contradiſtinction to its ordinary 
ſtate before calcination, or after it is again 
united with its fixed air, when it is Gia 
to be 1 in its mud ſtare. 

Hence, then, the phraſe mild when ap- 
plied to calcareous earth, denotes that it 


a; then united with its fixed air; which 


may be ſaid equally of - it before calcina- 
tion, when it is called lime-ſtone; or after. 


calcination, when it is denominated Fete 


lime: And cauſtic calcareous earth is a 
phraſe exactly ſynonimous with guick- 
lime, in its ſtrict and philoſophical accep- 


tation ;—that is, calcareous earth perfect- 


ly detached, in a chemical, ſenſe, from 
every other ſubſtance. 


§ 8. 


But although it is poſſibfe by art to free 


lime- ſtone Hom its water and air, and re- 
duce it to the ſtate of an unmixed acrid 
faline calx ;—yet no art can keep it long 


in that ſtate, as it has an irreſiſtible pro- 


penſity to unite itſelf again to theſe ſub - 
ſtances. 


If 
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If water is poured upon the ſtone im- 
mediately after calcination, which in that 
tate is uſually called /ime-/hells, it has been 
already ſaid, that it pervades every part of 
the ſtone; each particle of the lime ſeems 
greedily to ſeize ſome portion of the wa- 
ter, with which it inſtantly and intimate- 
ly unites. In the act of union, a conſi- 
derable heat is generated, and in a ſhort 
time its whole particles are perfectly de- 
tached from one another, ſo as to fall 
down in the form of a fine, white, and 
ſeemingly dry powder, notwithſtanding 
the large quantity of water that is thus 
united with it &. 

If lime-ſhells be. expoſed to the influy 


ence of the air, without throwing water 
upon them, they quickly attract moiſture 


* The quantity of water contained in dry flaked 
lime, is much greater than any one could poſſibly ima- 
gine.— By experiment, I find that pure lime perfelily 
caltined, requires at leaſt its own weight of water, be- 
fore it can be 'reduced to a powder. By the heat ge- 
nerated in the operation, about one tenth of that water 
is evaporated, — ſo that the drięſt ſlaked lime, if pure, 
conſiſts of about equal parts of calcareous earth and 
water.— uch as is ſlaked to the ordinary degree, con- 
tains a great deal more water than is here mentioned. 

from 
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from thence, which ſlowly, and without 
any ſenſible heat, flakes the lime-ſhells, and 
reduces them to powder. 

Still, however, the lime retains its cauſtic 
quality, even after its partial union with the 
water : But it as irreſiſtibly, though more 
ſlowly, continues to abſorb the air, as the 
water of which it had been deprived by this 
calcination, and without intermiſſion, per- 
petually tends towards that md ace which 
ſeems to be natural to it. 

99. 

If water is poured upon laked lime i in 
large quantities, that water diflolves a cer- 
tain portion of the ſaline ca/x, which forms 
the ſolution called /me-water, that has been 
much praiſed as a medicine by phyſicians. 

But the lime has hardly had time to be 
diſſolved by the water, before the calca- 
teous earth abſorbs a proportion of its 
fixed air from the water itſelf, and the 
ſurrounding atmoſphere ; with which it 


forcibly unites, and immediately again 


becomes mild calcareous earth, or, if you 
will, lime-ſtone. And as it is not in this 
ate ſoluble in water, it immediately ſe- 


parates from it, and forms a thin film of 
chryſtallized 
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chryſtallized lime-ſtone on the ſurface of 
the water. a 5 . 

In this way, all the lime is in a ſhort 
time ſeparated from the lime water; and it 
quickly loſes all thoſe qualities for Which 
it was remarkable, becoming pure and 
ſimple water again, unleſs ſome cauſtic 
lime be allowed to remain at the bottom 
of the veſſel, upon. which the water may 
again ad, after what it had formerly diſ- 
ſolved had left it. 

§ 10. 


It is by a proceſs ſomewhat ſimilar to 


the former, that. calcareous ftalattites are 


formed in caverns under the earth, de- 
pending from the roof in the form of very 
large icicles, and other groteſque figures, 
that afford matter of admiration and aſto- 
niſhment to the curious who viſit theſe 
ſubterraneous caverns. It is but ſeldom 
that we are able to give ſuch a diſtinct ac- 
count of the operations of nature, as in the 
preſent caſe. 

Theſe fialafites are always formed by 
water dropping from the roof. This wa-- 
ter, in theſe caſes, is always ſlightly im- 
Pretzunen with cauſtic calcareous matter, 


which 
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which it meets with in the bowels of the 
earth, and diſſolves.— By what proceſs that 
calcareous matter is there rendered cauſtic, 
remains as yet to be explained, and affords 
a ſubject well worthy the Kain of 
the curious &. 

This natural lime- water, when it comes 
to the roof of the cavern, hangs for ſome 
time in the form of a drop, till at length 
ſo much water is accumulated there, as, 
by its natural gravity, overcomes the 
power of coheſion, and makes it fall to 
the ground. But it is no ſooner fallen, 
than it is again ſucceeded by another, — 
and another, — and ſo on ad infinitum. 

While theſe drops remain ſuſpended 
from the roof, the calcareous matter con- 
tained in them greedily attracts the air 
all around the ſurface of the drop; and be- 


fore it falls, a ſmall part of it is reduced 


to a mild ſtate, leaves the water with 
which it was formerly united, and adheres 


* Chemical philoſophers have now been enabled to 
account for this phenomenon by the ſolvent power of 
certain gaſes—but it is unneceſſary here to enter more at 
large into that diſcuſſion, as it does not affect the ex- 
planation in the text. Note to the fourth Edition. 
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firmly to the roof; which in time accu- 
mulates ſo much ſolid matter as to form 
a ſort of nipple depending directly down- 
wards. - | 

After this nipple is formed, each drop, as 
it deſcends, flows from its root towards 
its point, ſo as to be diffuſed in a thin 
ſtream over its whole ſurface. In this fi- 
tuation, the water is ſo much expoſed to 
the action of the air in its deſcent, that a 
part of the calcareous matter 1s rendered 
uild, and is left adhering to the former, ſo 
as to increaſe its diameter towards the root; 
while a part flows forward to the point, and 
adds to its ſtrength, in the ſame manner as 
it firſt began to be formed. 

In this manner theſe tangles* continue 
to increaſe in ſize ſo long as they are ſuf- 


* It is doubtful, if angles, in the ſenſe here uſed, is a 
proper Engliſh word ; but as it is common in Scotland, 
and as I know no ſingle Engliſh word that is equivalent 
to it, I have ventured to adopt it. It denotes any kind 
of pendent concretion, reſembling the ſhape of an icicle, 
of whatever kind it is formed. Any perſon who reflects 
on this ſubject, will feel what a want it would be in the 
hnguage, if the word icicle were aboliſhed : the want 
would hardly be leſs perceptible, if I were debarred the 
ule of this term. | | 

fered 
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fered to remain,— and, as ought to be ex- 
pected from the above induction, there is 


always a ſmall hole through the heart of 


each of them. 


The tangles under bridges, and other ar- 
tificial arches through which water is per- 
mitted to percolate, are found exactly in the 
ſame manner, though uſually they are leſs 
perfectly chryſtallized. mw 

All forts of calcareous ſpars owe their 
origin to a ſimilar cauſe. 

While theſe natural /talaFites are of a 
ſmall fize, they will continue to be regu- 
larly formed, and retain the figure of ici- 
cles; becauſe the water, as it oozes out, will 
be ſufficient to ſurround the whole of the 
nipple, and augment it equally one very fide. 
But, in time, theſe will become ſo large, as 


to cauſe the water to flow down only on one 


ſide, after which the figure will become 
diſtorted and irregular. Two or more will 
ſometimes unite into one; and, in the courſe 


of ages, an infinite diverſity of fantaſtic 


forms will gradually be produced, which 


may exhibit, on many occaſions, figures of 


ſtupendous magnificence. 


d II, 
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The operations of nature are fo ſimple, 
that when we once get a glimpſe of the 
manner in which they are effected in one 
inſtance, it is eaſy to extend our obſerva- 
tions, in a ſatisfactory mantier, to others of 
a ſimilar nature. When we once perceĩve 
the manner in which calcareous /talaFites 
are formed, it is caſy to comprehend the 
way in which more regular ſtrata of calca- 
reous ſubſtances have been produced. The 
ſame cavern that produces the one, will al- 
ways afford examples of the other. | 

The drop of lime-water that falls from the 
roof of the cavern, although it has loſt ſome 
of the calcareous matter with which it was 
impregnated, ſtills retains a part. When 
it reaches the ground, it either remains 
ſtagnant, ſo as to form a poole, or flows 
over a ſmooth ſurface. In either of theſe 
caſes, It will be allowed time to abſorb ſome 
more of its air ; anda part, or the whole, 
of the calcareous earth will be rendered 
mild, and remain in a firm chryſtallized 
ſolid cake of marble. 

If the ſtream is conſiderable, the ſheet of 
calcareous matter may be extended to a 

great 
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great diſtance, thinly ſpread over a large de- 


chvity, as the water flows in its courſe, 
till at laſt the whole cavity may be filled 
with a regular ſtratum of lime-ſtone or 
marble. | 

In this manner, within.the memory of 
man, have huge rocks of marble been form- 


ed near Matlock, in Derbyſhire, which 


furniſh matter of aſtoniſhment to thoſe nu- 
merous travellers who flock to ſee this un- 
common phenomenon.—It is ſeldom that 
_ nature's operations are ſo rapid as in this in- 
ſtance.—But there is no room to doubt, 
that all the ſtrata of calcareous matter 
in the world, have been formed by a pro- 
ceſs exactly ſimilar to this. 

When the drops are ſmaller, ſo as not to 
be ſufficient to form a large ſtream, but ſtill 
to flow. over a ſmall part of the ſurface, ir- 
regular ſwelling cakes of lime- ſtone are 
produced. When ſmaller {till, they riſe up 
up into high prominences, with roundiſh 
heads, —ſometimes reſembling collyflower, 
and ſometimes brocoly-heads. | 

If a current of air haſtily promotes the 
evaporation of the water, the chryſtalliza- 
tion will be leſs perfect. But enough has 

Vor. I, E e already 
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already been ſaid to illuſtrate the ſubject 1 
have undertaken. Ps 

I now return from the operations of Na- 
ture, to thoſe of Art. F 

. 

If flaked lime be expoled to the air for 
any length of time, in the form of a dry 
powder, it abſorbs the fixed air alſo in this 
ſtate, in a ſhort time loſes all its qualities 

as a quick- lime, and, chemically conſidered, 
differs in no reſpect from the ſtone of which 
it was compoſed. | 
If no more water has been added at ſlak- 
ing than was barely ſufficient to' make it 
fall, and if it be kept dry ever afterwards, 
or mixed with any dry powder, it does not 
harden as it abſorbs its air, but remains in a 
powdery itate, to all appearance in no re- 
ſpect diftering from quzck-/ime. 

But if a larger proportion of water has 
been added than was neceſſary for flaking 
the lime,—in proportion as it abſorbs its 
air, and becomes mild, it concretes into a 
coherent maſs; firſt, upon the ſurface, which 
quickly becomes covered with a hard cruſt, 
greatly reſembling the thin cruſt that is 
formed on the ſurface of moiſt earth by a 

| | moderate 
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moderate froſt.—Maſons, ignorant of the 
real cauſe of this phenomenon, call it froſted 
lime; although, their own experience ought 
to ſatisfy them, that this cruſt is formed as 
readily in ſummer as in winter. 

As lime that has abſorbed its air in any 
of theſe ways, is altogether unfit for be- 
coming a cement, it is evident, that a great 
change may be produced upon -the quality 
of any lime, by having allowed leſs or more 
of it to be in this ſtate, before it is worked 
up into mortar, 

Lage 

If a large quantity of water be added to 
freſh ſlaked quick-lime, and beat up with 
it into. a thin paſte, the water diſſolves a 
ſmall proportion of the lime, which, as it 
gradually abſorbs its air, is converted into 
chryſtals ; between the particles of which 
chryſtals, that part of the lime which was not 
diffolved, and the other extraneous matters 
that may have been mixed with it, are en- 
tangled, ſo as to form a firm coherent 

mals of the whole. 
The paſte formed in this manner, is call- 
ed mortar ; and this heterogenous, imper- 
fectly ſemi-chryſtallized maſs, conſtitutes 
Ee 2 the 
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the common cement uſed for building ordi- 
nary walls. 


Theſe circumſtances being premiſed, it 
will not be difficult to comprehend what 
are the particulars that are neceſſary to 
form the moſt perfect cement of this ſort. 

§ 14. 

Since lime becomes a cement only in 
conſequence of a certain degree of chryſ- 
tallization taking place in the whole maſs, 
it is ſufficiently obvious, that the firmneſs 
and perfection of that cement, muſt de- 
pend upon the perfection of the chryſtals, 
and the hardneſs of the matters that are en- 
tangled among them. For, if the chryſtals 


are ever ſo perfect and hard of themſelves, , 


if they be ſeparated from one another by 
any brittle incoherent medium, it is evident, 
that the whole maſs muſt remain in ſome 
degree brittle and incoherent. 
F 15. 
Water can only diſſolve a very ſmall pro- 


portion of lime, even when in its moſt per- 


fe faline ſtate *; and, as happens with all 


other 


The reader will obſerve, that I often ſpeak of lime 
in its ſaline ſtate, I preſume, he will eaſily underſtand, 
, ; that 
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other ſaline matters, no more of the lime 
can be reduced to a chryſtalline maſs, than 
has been actually diſſolved in the water.— 
Hence it happens, that if mortar be made 
of pure lime and water alone, a very ſmall 
proportion of the lime only can be diſſol ved 
by that ſmall quantity ef water that is add- 
ed to it: And as this ſmall proportion 
alone, can be afterwards chryſtdllized, all 
the remaining undiſſolved particles of the 
lime will be entangled among the few 
chryſtals that are formed. 

And as the undiſſolved lime in this maſs 
will in time abſorb its air, and be con- 
verted into ild calcareous earth without 
having had a ſufficiency of water to allow 


it to chryſtallize, it muſt concrete into a 


friable maſs, exactly reſembling chalk : It 
follows, that this kind of mortar, when as 
dry as it can be made, and in its higheſt de- 
gree of perfection, will be always oft, and 
eaſily crumbled into powder. 


that, by that phraſe, is meant lime while it remains ca- 
pable of being diſſolved in water:—that is, as long as it 
remains deprived of its fixed air ;—or, in other words, 
while in its cau/tic ſtate. 


Ee , 816. 
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| § 16. x a 

But if, inſtead of forming the mortar of 
pure lime alone, a large proportion of ſand 
be added to it, the water will, in this caſe, 
diſſolve as much of the lime as in the 

former; and the particles of hard ſand, 
like ſticks or threads, when making ſugar- 
candy or other chryſtals, while ſurrounded 
by the watery ſolution, will help to forward 
the chryſtallization, and render it more 
perfect than it otherwiſe would have been, 
ſo as firmly to cement the particles of ſand 
to one another. | 

And as the granules of ſand are perfectly 
hard of themſelves, fo as not to admit of 
being broken down like the particles of 
chalk, it neceſſarily follows, that the ce- 
ment made of theſe materials muſt be 
much more perfect, in every reſpect, than 
the former. 

917. 

That the reader may ſee the full force of 
the above reaſoning, it is neceſſary he ſhould 
be informed, that when calcareous matter 
is reduced to a cauſtic cabs, it becomes, 1n 
every ſenſe of the word, a perfect ſaline 
ſabſtance, and is in this ſtate as entirely ſo- 

uble 


- 
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luble in water as common falt or ſagar ; 
although with this difference, that lime can 
be ſuſpended by water only in a much 
ſmaller proportion. Water can diſſolve one- 
third of its weight of common ſalt, and 
keep it ſuſpended in a fluid ſtate; but it 
can hardly diſſolve one- thouſandth part of 

quick-lime before it 1s ſaturated &. 


- 


* The term ſaturation is employed to denote that ftate 
of a fluid, when it has diſſolved as much of a fslid body 
as it can poſſibly ſuſpend in it.at one time, y 

When any ſaline ſubſtance is put into water, it is diſ- 
ſolved by the water, and ſuſpended in it till it attains 
what is called the point of ſaturation after which, if 
ever ſo much ſalt be added, not one particle more will be 
diflolved,—but it will remain at the bottom in its ori- 
ginal ſolid ſtate. 

Water diſſolves very different proportions of diffe- 
rent ſalts before it is ſaturated. It will diffolve its own 
weight of Glauber's falt, one-third of its weight of 
common ſalt, —and not one-thouſandth of its weight of 
lime. | 
Hence it may very readily happen, that although any 
particular ſalt could be wholly diffolved in water, a part 
of the ſalt may remain untouched, if too much has 
been added.--- Thus, if one ounce of lime is put into 
ten ounces of water, that water will become ſaturated 
before it ſhall have diſſolved one third of the quick- 
lime, —and the remainder will remain in a ſolid ſtate, un- 
touched, 


Ee 4 But 
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But although lime be as entirely ſoluble 
in water when in its cauſtic ſtate, as any 
other purely ſaline ſubſtance, it fo quickly 
abſorbs its air, as to have ſome part of it ren- 
dered mild, before it can be wholly diſſolved 
on any occaſion, in which ſtate water can- 
not act upon it; — ſo that to obtain a total 
ſolution, that proportion of it that becomes 
mild, requires to be again and again cal- 
cined, after freſh ſolutions have been drawn 
from it. | . 

As ſuch a large proportion of water is 
neceſſary to diſſolve any quantity of lime, 
it ſeldom happens, even in making lime- 
water, but that more lime 1s added than 
is ſufficient to ſaturate the whole of the 
water :—In which caſe, ſome of it Mill 
remains at the bottom, in a condition 
capable of being diſſolved, if more water 
be added to it. 

But lime, it has been already ſaid, dif- 
fers from purely ſaline ſubſtances, in this 
_ reſpect: that it cannot poſhbly be long 
{uſpended 1n water; for it ſoon abſorbs 
its air even from that element, and 1s 
thus reduced to a mild ſtate, when it im- 
| mediately 
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mediately chryſtallizes, and 9 from 
the water“. 


In 


* Although purely ſaline ſubſtances, in every fate, 
continue to be ſoluble in water, yet many of them be- 
come more or leſs ſo, in proportion to the quantity of 
air that is united with them at the time; and in ſo far 
reſemble lime in this particular, that they are more eafily 
diſſolved when deprived of their air, than when united 
with it. 

Alkaline + ſalts, ſtrickly fo called, like lime, may be 
either in a cau/tic or mild ſtate ; which appellations they in 
like manner obtain when they are deprived of their air, 
or united with it. 

When theſe falts are in a cauſtic ſtate, they are ſolu- 
ble in water in any proportion. They have even ſuch 
a tendency to unite with it when in this ſtate, that it is 
extremely difficult, if not altogether impoſſible, to free 
them from the water till they are reduced to a mild 
ſtate. No art has ever yet been diſcoyered, by which a 
cauſtic volatile alkali could be exhibited in a ſolid form; 
and although dry concretions of the fixed alkali are 
ſometimes obtained while it is poſſeſſed of a cettain de- 
gree of cauſticity, yet theſe concretions are only ob- 
tained in conſequence of ſome part of it becoming mild 
in the operation: nor can they be kept in that ſtate 
without the utmoſt care. 


+ The term alłali is employed to denote a ccrtain claſs of ſaline 
bodies, whoſe certain diſtinguiſhing characteriſtie is, that they 


may be united with acids, and with them form zeutral ſalts, as 
pitre, common ſalt, &c, 


Ordinary 
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In conſequence of this peculiarity, it ne- 
pan happens, that in proportion as theſe 
chryſtals 


Ordinary pot- aſh is an alkaline ſalt, obtained from the 
aſhes of burnt vegetables. This is, in ſome meaſure, 
deprived of its air in burning the plant; but during the 
proceſs, before the watery ſolution is thoroughly evapo- 
rated to dryneſs, the alkali has abſorbed ſome part of its 

air, and is in ſome meaſure rendered mild, ſo as to admit 
of being reduced to a dry ſtate by the force of fire. But 
as the ſalt is not in this ſtate perfectly mild, the cauſtic 
part of the alkali attracts the moiſture from the air with 
ſo much power as ſoon to obtain enough to reduce the 
whole to a watery ſolution, if it is not preſerved from 
damp air with the utmoſt care. 

This, and every other ſaline ſubſtance, which attracts 
moiſture from the air, and diſſolves in it, is called a de- 
liqueſcent ſalt. 

But, if this alk ali be expoſed to the air for a ſufficient 
length of time, till it has ſlowly abſorbed its whole pro- 
portion of fixed air, and with it has become one che- 
mical mixt, forming a perfe#ly mild alkali, it is then 
capable of being diſſolved in water, only in one certain 
proportion, like other filts; and may be made to ſhoot 
unto regular chr) ſtals, which may be kept in a ſolid 
dry ſtate, when the atmoſphere is in a due temperature 
of heat, in the ſame manner as any other ſalt. 

In this caſe, the alkali, it is plain, leaves the water as 
ſoon as it has united with its air, in the ſame manner as 
lime ſeparates from water, and aſſumes a dry chryſtal- 
line form. The alkali may, indecd, be again diſſolved, 
by adding a larger proportion of water, which the other 
cannot; — but, in the firſt particular, the parallel is alike, 

Common 


— 
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chryſtals ſeparate from lime- water, a part 
of it becomes pure water again, and is in- 


ſtantly 


Common ſalt is, in like manner, in part decompoſed * 
by the violent heat that takes place in our ordinary way 
of boiling it.---A part of its acid is difſipated the alkali 
that remains, is left in its cauſtic ſtate. Hence it has 
a perpetual tendency to abſorb water; in eonſe- 
quence of which, the whole becomes a deliqueſcent ſalt. 
If the evaporation is made ſlowly enough, the chryſtals 
are more perfect; and it may be eaſily kept dry in the 
ordinary ſtate of our atmoſphere.— This is the reaſon 
why great ſalt may be more eaſily kept dry than ſmall 
ſalt. 

If, however, the alkali that is mixed with the ſalt had 
not been in a cauſtic ſtate, it is well known it would 
ndt have deliqueſced; for the natrum of the Ancients, or 
the foil alzali of the Moderns, in its native mild ſtate, 
is a firm chryſtalline ſalt, much reſembling nitre, from 
whence it originally derives-its name. 

Exactly ſimilar to theſe are the changes produced 
upon common ſugar, by the different proceſſes it may 
be made to undergo. Sugar is a ſolid concrete, ob- 
tained by evaporating to dryneſs the juice of the ſugar- 
cane. In the ordinary proceſs for obtaining that ſub- 
ſtance, it is deprived of ſome part of its fixed air. 
and is haſtily concreted into an imperfect ſort of chry- 
ſtalline maſs. In this ſtate, it is poſſeſſed of a certain 


* Common ſalt is a compound fubſtanee, formed by the union 
of a particular acid with the e al tali. 
: degree 


= YER.” - eee tie oO OIL 
— —— œ ͤ ＋é—— . 3 
. * . -< 5s, X38 *,.. on 
- — 


428 OF QUICK-LIME 


ſtantly capable of diſſolving as much cauſtic 
lime as it had loſt by the former chryſtal- 
lization; ſo that it immediately acts upon, 
and diſſolves another portion of the quick- 
lime that remained below after the water 
was ſaturated. This portion of lime is alſo 
chryſtallized in its turn, and a freſh ſolution 
takes place; and ſo on, it continues con- 
ſtantly chryſtallizing and diſſolving anew, 
as long as any cauſtic lime remains in the 
water to be diſſolved. 

It is in conſequence of this conſtant 
action of the water and air, that lime- 
water always continues of an equal degree 
of ſtrength, ſo long as any cauſtic lime 


degree of acrid cauſticity, and can be diſſolved in wa- 
ter in any proportion from the ſlighteſt degree of im- 
pregnation to perfect dryneſs. But when it is placed in 
proper circumſtances, and is allowed time to abſorb its 
air,—like the other ſubſtances above mentioned, it can 
only be diſſolved in certain proportions; and therefore 
quits the water as it gradually unites with its air, and 
aſſumes a regular chryſtalline form. 

Theſe chryſtals are diſtinguiſhed by the name of ſugar- 
candy, and are well known to be more difficultly ſolu- 
ble in water, — to be a milder and leſs acrid ſweet,—and 

to poſſeſs many other qualities different from the ſugar 
of which they were originally formed, 

remains 


. 
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remains in the veſſel for the water to a& 
upon, notwithſtanding the large propor- 
tions of calcareous chryſtals that are 
continually ſeparating from it. 

§ 18. 

From the foregoing induction, it ap- 
pears, that when a large quantity of ſand 
is mixed in the mortar, that ſand will bear 
a great proportion to the whole maſs; fo 
that the water that may be mixed with the 
mortar will be much greater in proportion 
to the quantity of lime contained in this 
, mortar, than if the whole had conſiſted 
of pure calcareous matter.—And as the 
ſand abſorbs none of that water, after a 
part of the lime is chryſtallized, and ſepa- 
rated from the water, that water, now pure, 
is left at liberty to act once more upon 
thoſe few particles of cauſtic lime that may 
{till remain in the mortar, which will be 
diffolved and converted into chryſtals in 
their turn. 4s 

In this manner, it may happen, in ſome 
circumſtances, that a very large proportion 
of the lime may become chryſtallized ; fo 
that the mortar. ſhall conſiſt almoſt entirely 
of ſand enveloped in chryſtalline matter, 

and 
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and become, in due time, as hard as ſtone 
_ itſelf ; whereas mortar, conſiſting of pure 
lime, without fand, can hardly ever be much 
harder than chalk. 

9 19. 

It is not, however, to be expected, that 
in any caſe, this dried mortar will aſſume 
that tranſparent chryſtalline form, or the 
compact firmneſs of marble, or lime-ſtone. 
In mortar, in ſpite of the utmoſt care 
that can ever be taken, a very conſiderable 
quantity of the lime muſt remain undiſ- 
ſolved; which undiſſolved lime, although 
it may be ſo much ſeparated by the ſand 
and chryſtallized lime- ſtone, as not much to 
affect the hardneſs of the mortar, yet it 
muſt {till retain its white 2 ap- 
pearance. 

But, as marble and W are al- 
ways formed by thoſe particles of lime that 
have been wholly diſſolved in water, afd 
from which, they have been gradually ſe- 
parated by a more flow and more perfect 
mode of chryſtallization, they have nothing 
of that opaque calx-like appearance, but 
aſſume other colours, and appear more firm, 
uniform, and compact; the ſand, and other 

5 | 8 matters 
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matters that may be enveloped in them, 
being. entirely ſurrounded with a pure 
chryſtallized matter. 

§ 20. 

To obtain the moſt perfect kind of mor- 
tar, however, it is not enough that a large 
proportion of ſand ſhould be emplbyed, and 
that the ſand ſhould be intimately mixed 
with the lime.—lIt is alſo of the utmoſt im- 
portance, that a large proportion of water 
be added: For, without this, it is impoſſi- 
ble that a large proportion of the lime can 
be chryftallized ; and the mortar, in that 
caſe, would conſiſt only of a mixture of 
chalky matter and ſand, which could hard- 
ly be made to unite all—would be little 
more coherent than fand by itſelf, and 
leſs ſo than pure chalk.— In that caſe, pure 
lime alone would afford rather a firmer 
cement than lime with fand. 

| § 21. | 

It is alſo of very great importance, that 
the water be retained as long in the mortar 
as poſfible: For, if it be ſuddenly evaporated, 
it will not. only be prevented from acting 
a ſecond time upon the lime, after a part of 
what was firſt diſſolved has been chryſtal- 


Lzed, 
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| lized, but even the few chryſtals that 
would be formed when the water was ſud- 
denly evaporating, would be of themſelves, 
much more imperfe& than they otherwiſe 
moſt certainly would have been. | 
Common falt, which confiſts of chryſtals 
haſtily formed by a ſudden evaporation of 
ſea-water by means of fire, has the appear- 
ance of a dry whitiſh calx, that may be 
caſily broken to pieces :—The ſame falt, 
when ſlowly chryſtallized by a gentle eva- 
poration in the ſhade, conſiſts of large cu- 
bical chryſtals, as tranſparent, and little 
ſofter, than crown-glaſs. 
Ordinary lump-ſugar, it has been ſaid, 
likewiſe conſiſts of another ſubſtance haſtily 
concreted by a ſudden evaporation of the 
fluid in which it was diflolved :—Sugar- 
candy, is the ſame ſubſtance, flowly chry- 
ſtallized by a more moderate evaporation. 
Every one knows, what a difference there 
is between the firmneſs of theſe two ſub- 
ſtances. As great muſt be the difference be- 
tween the firmneſs of that cement which has 
been ſlowly dried, and that which has been 
- haſtily hardened by the powerful action of 
a warm air. | 


It 
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It is ; owing to this circumſtance, that the 
lime which remains all winter in a mortar- 
tub filled with water, is always found to be 
much firmer, and more coherent, than the 
mottar that was taken from the ſame tub, 
and uſed in any work of maſonry ; although, 
in this cafe; the materials were exactly the 

fame.—From the fame cauſe, any work 
cemented with lime under watef, if it has 
been allowed to remain unhurt till it has 
once become hard, is always much firmer 
than that which is above the ſurface of the 
water. | 
922. 


Io make the reader comprehend the full 
force of the foregoing reaſoning, I would 
compare lime-cement, or mortar, to a maſs 
of matter conſiſting of a congeries of ſtones 
cloſely Compucted together, and united 
by a ſtrong cementing matter, that had, 
while in a fluid ſtate, pervaded all the inter- 
ſtices between the ſtones, and had after- 
wards become a ſolid indiſſoluble ſubſtance. 

If the cementing matter be exceedingly 
hard and coherent, and if the ſtones bedded 
among it are alſo very hard and firm, 
the whole maſs will become like a ſolid 

Vol. I. 1 rock, 
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rock, without fiſſures, that can hardly be 


broken to pieces by the, power of man. 

But although the cement ſhould be 
equally firm, if the ſtone of which it con- 
| fiſts be of a ſoft and friable nature, ſuppoſe 
_ chalk or ſand-ſtone, the whole maſs will 
never, be capable of attaining ſuch a degree 
of firmneſs as in the former caſe; for, when 
any force is applied to break it in pieces, 
although the cement ſhould keep its hold, 
the ſolid matter cemented by it would give 
way, and the whole would be eaſily broke 
to pieces. 

Now—in mortar, the ſand that is added 
to it repreſents the ſtones of a ſolid matter 
in the compoſition, the particles of which 
are united together by the lime that had 
been formerly diſſolved, and now chryſtal- 
lized, which becomes an exceedingly ſolid 
and indiſſoluble concretion. 3 
And as the particles of ſand are of them- 
ſelves exceedingly hard, and the cement 
by which they are united equally ſo, it is 
plain, that the whole concretion muſt be- 
come extremely firm, ſo as to require a very 
great force to diſunite any particle of it 
from the whole mals, 


But 


But if, inſtead of acti ſand, the 
only ſolid body that is entangled among the 
cementing matter ſhould be chalk (which, 
as has been ſaid, muſt always be the caſe 
when the mortar conſiſts of pure lime 
alone) or any other ſlightly coherent ſub- 
ſtance, let the cementing particles of that 
compoſition be ever ſo perfect, it is impoſ- 
ſible that the whole can ever àttain a great 
degree of firmneſs ; as theſe chalky matters 
wall be eaſily broken aſunder. 

| *- 

Many conjectures have been made about 
the nature of the lime-cement employed 
by the Ancients. It has been thought 
they poſſeſſed an art of making mortar, 
that has been long fince entirely loſt ; as 
the cement in the walls that have been 
built by them, appears to be, in many caſes, 
much firmer than that which has been made 
in modecn ' times.—Yet, when the-mortar 
of theſe old buildings is analized, it is found 
to conſiſt of the ſame materials, and nearly 
in the - ſame * which we now 
employ. ; 5 

It is probable, 13 that their only 
ſecret conſiſted in mixing the materials 
FFA more 
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more perfectly than the rapidity or ayarice 


of modern builders will permit; in employ- 
ing their mortar in a much more fluid 


ſtate than we do now; and in allowing it 


to dry more ſlowly, which the immode- 


rate thickneſs of many of their. walls would 


naturally produce, without any preconcerted 


deſign on their part. 

Tradition has even handed down to 
our times the memory of the moſt eſſen- 
tial of theſe particulars ; as the lower claſs 
of people, in every part of the country, at 


this moment, invariably believe that theſe 


old walls were compoſed of a mortar ſo 


very. thin, as to admit of its being poured, _ 


like a fluid, between the ſtones, after they 
were laid: in the wall. And; the appear- 
ance of theſe old walls, when taken down, 

ſeems to favour this popular tradition. 
Nor have I any doubt but this may have. 
been actually the caſe. The ſtones in the. 
outer part of the wall were probably bed- 
ded in mortar, nearly as we practiſe at pre- 
ſent; and the heart, after being packed 
well with irregular ſtones, might have the 
interſtices betwcen, them entirely filled up 
with fluid mortar, which. would infinuate 
| Melt 
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itſelf into every cranny, and in time adhere 
as firmly as the ſtones themſelves, or even 
more ſo, if the ſtones were or a ſandy fri- 
able nature. 

As theſe walls were uſually of y very _ 
thickneſs, it "might often happen that the 
water in this mortar, by acting ſucceſſively 
upon different particles of cauſtic- lime, 
would at length be entirely abſorbed by 
ſucceſſive chryſtallizations, ſo as to become 
perfectly dry, without any evaporation at 
all; in which caſe, a very large proportion 
of the original lime muſt have been regu- 
larly chryſtallized in a ſlow and tolerably* 
perfect manner, ſo as to attain a firmneſs 
little inferior to lime-ſtone or marble itſelf. 

Upon theſe principles, it is eaſy to ac- 
count for the ſuperior hardneſs of ſome ola” 
cement, when compared with that of mo- 
dern times, in which a practice very diffe- 
rent is uſually followed, without having 
recourſe to any wonderful arcana what - 
ever. | 

8 24. 

A modern French author, Monfieur Lo- 
riot, after meditating much upon this ſub- 
ject, imagines, he has made a perfect diſ- 

F covery 
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covery of the way in which the Ancients 
employed their quick-lime, fo as to obtain 
| ſuch an extraordinary firm cement; from 
which diſcovery, he thinks very important 
benefits may be derived to ſociety. 
According to his opinion, the ancient 
cement conſiſted of lime and ſand, nearly in 
the ſame proportions as are commonly em- 
ployed, ſor that purpoſe at preſent. But 
inſtead of making it of ſlaked lime entirely, 
as we do now, he ſays, they employed a 
certain proportion of their lime un/laked, 
which they mixed with their mortar im- 
| We, before i was uſed. 

This compoſition, he ſays, forms a firm 
and durable cement, poſſeſſing ſo many va- 
luable properties, that I chooſe to give them 
in words of his own panegyriſt. : 

e Inthe courſe of the wear 1770; fays 

* It deſerves to be noted, os * che ſame period, 
Mr. Doſſie, ſecretary to the Scciety of Agriculture and 
Arts, in the Strand, London, publiſhed a receipt for 
making mortar, in imitation of that of the Ancients, 
which was in every reſpect the ſame with this of Mon- 
ſieur Loriot. -Which of theſe was the original diſco- 
verer, let the parties themſelyes determine. 5 

he, 
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be . © Monſieur Loriot had the happineſs 
to diſcover a kind of myſtery in Nature, 
which, for ſeveral ages paſt, had not, it is 
molt probable, manifeſted itſelf to any body 
but himſelf ;—a myſtery on which all the 
merit of his diſcovery is founded. 
Taking ſome lime which had been a 
long time ſlaked, out of a pit covered with 
boards, and a conſiderable quantity of earth 
over them again, by which means the lime 
had preſerved all its original freſhneſs, he 
made two parts of it, and plaſhed and beat 
them both perfectly well. BED. | 
He then put one of theſe parts, with- 
out any addition, into a glazed earthern pot, 
and in that condition ſet it to dry of itſelf 


in the ſhade. Here, in proportion as.it 


loſt its moiſture by evaporation, it cracked 
and ſplit in every direction; parted from 
the ſides of the pot, and crumbled” into a 


+ Theſe extracts are taken from a Treatiſe, intitled, 
Practical Eſſay on Cement and Artificial Stone, juſtly 
ſuppoſed to be that of the Greeks and Romans, lately re- 
diſcovered by Monſieur Loriot, Maſter of Mechanics te his 
Meft Chriſtian Majeſty, &c. Tranſlated from the French 
Original, lately publiſhed by the expreſs order of the abave 
Monarch. London, Cadel, 177 5,---It appears to have 
been written not by M, Loriot himſelf, but ſome of his 
friends, as he is always mentioned in the third perſon. 
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thouſand pieces, all of them equally, friable 
with the bits of lime dried up with the ſun, 
which we uſually mect on the banks o of our 
lime-pits * ., 

„ With regard to the other part, Mon- 
ſieur Loriot, juſt added to it one- third of 
its quantity of powdered quick-lime, and 
then had the whole well kneaded, in order 
to make the two kinds of lime perfectly 
incorporate with each other. This done, 
he put this mixture likewiſe into a glazed 
earthen pot, as he had done the ficſt; when, 


It is impoſſible, in reading this Eſſay, not to Temark 
the extreme ignorance or inaccuracy of the compiler of 
it, on many occaſions. The preſent paragraph affords a 
proof of it.— There can be no doubt, but that lime, if it 
has been very lang flaked, will loſe all its qualities as a 
quick-lime, and become perfeAly te, let it be ever ſo 
carefully covered,---He gives no other teſt of the lime 
being; ſtill poſleſſed of its cauſtic quality, but that it was 
covered. -F or aught that appears, it might have been 
entirely effete-lime ; | in which caſe, it i not at all ſur- 
priſing if it ſhould not be capable of being converted 
into a cement of any kind.—-Indeed the effects he de- 
ſeribes, could only ariſe from its having been actually in 
this ſtate : For, there is no man, who does not know, 
that lime which has been ſometime flaked, may, on many 
occaſions, be employed as a cement, which, at leaſt, is 
capable of adhering together, and not falling down at 
once into a looſe powder as it dries. | 


behold, 
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behold, it ſoon began to heat, and, in 
the, ſpace of a few minutes, acquired a 
degree of conſiſtence equal to, the; beſt 

| plaſter, when prepared in the beſt manner. 
In ſhort, it ſet and conſolidated. as readily 
as metals in fuſion when taken from the 
fire, and turned out a kind of inſtantaneous 
lapidification, having dried completely with- 
in a very ſmall ſpace of time, and that, too 
without the leaſt crack or flaw ; nay, it 
adhered ſo ſtrongly. to the ſides of the pot, 
as not to be parted from. them — | 
breaking it.” 

As to this paſſage, I ſhall. 0.4 ay, hos | 
I repeated the aboye experiment ſeveral 
times, with all the accuracy. I, was capable 
of; with this only difference, that I employ- 
ed lime that had lain a conſiderable time 
beat up with water, as is uſual, to allow it 
to ſour, in the common language of maſons, 
inſtead of lime that had been long covered 
up in a pit, like that which he employed. 
The reſult was, what any. man who be- 
ſtows a moderate degree of attention to the 
ſubject, and the experience of maſons, might 
have expected, - but extremely different 
from that of Monſieur Loriot. 
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The paſte made of the old flaked lime 
alone, dried flowly,—became in time a maſs 
ſlightly coherent, ſomewhat harder than 
chalk, it having been very pure lime I em- 
ployed, without {ſand or any other addition. 
That which was made with the fame 
flaked lime, with one-third of its quantity 
of unflaked lime reduced to powder, knead- 
ed through it, did indeed heat, as is uſual in 
all cafes when the lime is ſlaked, —ſwelled 
up, as is alſo uſual;—but acquired no degree 
of hardneſs greater than the other, nor dif- ' 
fered in any reſpect from it, excepting that 
it abſorbed the water more quickly ; and in 
a day or ſo after it was kneaded up, when it 
became pretty dry, ſome particles of lime- 
ſtone, which had not been burnt ſo per- 
fectly as the reſt, and were therefore longer 
of flaking, began to heave up afreſh, hav- 
ing lain till this time unſlaked. 

On this account, although it muſt only 
be conſidered as an accidental misfortune 
that will not always happen, it was evi- 
dently a much worſe cement than the 
other. FEE | 

Such is.the fact. Nor is it eaſy to ſee a 


reaſon why -any beneficial conſequences 
ſhould 


—_— 
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ſhould reſult from the practice recom- 
mended.—Tt is well known, that if water 
be added to burnt lime-ſtone in any way, 
the firſt effect is, that it heats, ſwells, and 
falls down to a powder.—Even under the 
water, the effect is the ſame. —After that 
powder is formed, it may, by remaining 
under water, concrete into a ſolid mals; 
but with whatever ſubſtances it is mixed, 
it muſt firſt ſeparate before it unites. In 
the name of common ſenſe, then, where 


can be the difference in firſt reducing it-to 


that powdery ſtate, and then beating it 
up with the water—or in pouring' the 
water that is neceſſary to reduce it to 
powder upon it, and allowing that powder 
to remain as it may fall, without being 
beat up with the materials Some of the 


watery particles will at firſt. be abſorbed, 


which is evidently a loſs, to the mortar ; 
and the lime will be far leſs intimately 
mixed with the other ingredients, than if 
it had been properly blended and beat up 
with them after it was in its "ſmalleſt 
powdery ſtate ; which muſt tend to render 

the mortar {till leſs perfect. 
Monſieur Loriot's panegyriſt, however, 
IS 
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is at no loſs to produce. reaſons for theſe 
wonderful effects, that ſeem to him to be 
entirely ſatisfactory. He thus proceeds: 
The reſult of this addition of the 

quick-lime, ſurpriſing as at firſt ſight it 
might ſeem, is, notwithſtanding, ſo eaſily 
explained and accounted for, that it ſeems 
ſomewhat ſtrange that Monſieur Loriot 
ſhould be the firſt to ſuſpe& and diſcover 
it. In fact, what can be plainer, than that 
the ſudden ſetting and conſolidating of 
theſe two ſubſtances muſt neceflarily ariſe 
from the quick-lime's being carried, by a 
perfect amalgamation, or admixture, into 
the inmoſt receſſes of the ſlaked lime, ſa- 
turating itſelf with the moiſture it there 
meets with, and thereby effecting that 
inſtantaneous and' abſolute deſiccation *, 
which, becauſe we are ſo well accuſtomed 
to it, we ſo little mind in the uſe of gypſes 
or plaſter ) | 

It 


* Any one who has beſtowed a moderate degree of 

attention to the operation of flaking lime, as it is uſu- 

ally performed, muſt have obſerved many inſtances of 

that ſort of ſudd-n deſiccation, but without perceiving 

any of the other effects here mentioned. 
| | | In 
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If I. underſtand this paragraph, it means 
neither more nor leſs than that theſe two 
ſubſtances unite, becauſe they neceſſarily 
do unite moſt perfectly.— If it has any 


other meaning, I am dull enough not to 
perceive it. 

It would be tireſome to quote more paſ- 
ſages from this Treatiſe. Let it ſuffice to 
obſerve, that the Author proceeds to tell, 
that this newly-diſcovered cement dries 


In flaking lime-ſtone, eſpecially when of the pureſt 
ſort, fo much water is neceſſary, and it is imbibed ſo 
ſlowly, that the operators, knowing it will be all 
drunk up in due time, often throw ſo much on one 
place at once, as to reduce it to almoſt a fluid ſtate. — 
This water ſoon ſinks through it to the unſlaked lime 
below. But if the lime on the top was regularly ſlaked 
before the laſt effuſion of rater, it retains a ſmooth 
uniform ſurface, like plaſter,—is dried almoſt entirely 
in a few minutes, —and, if not broke by the ſwelling of 
the lime below, continues ever afterwards to retain 
that form without crumbling away at all. If this is 
allowed to dry perfectly, and no more water is poured 
on it, till it has abſorbed all its air, it is perfect chalk, 
It has the fame hardaeſs, conſiſtency, &c. and cannot 
be. diſtinguiſhed: from it, either in appearance, or by 
any other property. ; 

This, however, will never be the caſe, unleſs the 


lime has been perfectly pure, ſo as to diſſolve in acids 
As entirely as ſugar does in water. 


4 < 
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and hardens almoſt under the hand of the 
operator, without cracks or-flaws of any 
fort &; that it neither expands nor con- 
tracts with the air F ;—that it is impervi- 
ous to moiſture F,—and may not only be 
employed for making roofs to houſes that 
are ſubjected to the continual dropping of 
water §, baſons, aqueducts, canals ||, &c. 
that will inſtantly contain water in any 
quantities, but even finer works of the 
pottery kind: that it perfectly reſiſts 
froſts ; with a long et cetera of other qua- 
lities which it would be tireſome to enu- 


merate; for an account of which I muſt 


refer to the pamphlet itſelf. 

That Monſieur Loriot has not diſcover- 
ed a cement poſſeſſing theſe peculiar qua- 
lities, it would be unbecoming in me to 
ſay; ſeeing it is affirmed, that works have 
been erected with it that prove the facts 
in the cleareſt manner. But that ſuch 
effects will be invariably produced, mere- 
ly by adding a certain proportion of un- 
flaked lime in powder to mortar, as he 


*P. zi. I P. 32. t Ibid 6 P. 44 
P. 44, 453 46. J FP. 52. 


aſſerts, 
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aſſerts, or even by making the mortar 
entirely with powdered quick- lime, I may 
without heſitation venture to deny, not only 
from the reaſoning above given, but from 
actual experiment again and again repeated 
by myſelf; which is likewiſe in ſome mea- 
ſure corroborated by the experience of 
Mr. Doflie *. 


For theſe reaſons, I am induced to think, 


that if Monſieur Loriot has really experi- 
enced theſe uncommon effects from the 


* Although Mr. Doſſie recommends his new diſco- 
vered cement for many qualities, yet he differs extremely 
from M. Loriot in his account of the manner in which 
the union is effected: For, inſtead of ſaying that © it con- 
ſolidates as readily as metals in fulion when newly taken 
from the fire, he ſays, it continues ſoft for ſome time, and 


only gradually hardens in the air.“ See Doſfie's Mem. of 
Agriculture, vol. IT. p. 20. 


Mr. Doſſie does indeed aſcribe to his cement ſome of 


the ſame qualities that M. Loriot attributes to his.--- 
Some of theſe, however, are common to every ſort of 
lime-mortar, when carefully made; and were it not a 
little foreign from our ſubject, it would be no difficult mat- 
terto ſhow in what manner an inexperienced perſon might 
have his judgment miſled with regard to ſome of the 
other qualities that may be called more equiyocal.--- 
The imagination is a more powerful magician than all 
the wiſe men of Egypt ! | 
2354 
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mortar he has tried; it muſt have been oc 
cafioned by ſome other unobſerved pecu- 
liarity, and not merely by the circumſtance 
to which he ſeems to aſctibe it. Poſſibly, 
it may have been impregnated with gyp- 
ſum *, a ſaline ſubſtance, naturally abound- 
ing in France; and as one of its principal 
ingredients is lime- ſtone, there is nothing 
extraordinary in its being found in the ſame 
quarry chryſtallized along with the lime- 
ſtone, nor any impoſſibility of its eſcaping 
undecompoſed, on ſome occaſions, during 
the calcination of the lime. — Or it may 
perhaps have been otherwiſe accidentally 
mixed with the lime in theſe experiments. 

But in whatever way the gypſum may 
come there, if it be preſent, it is not to 
be doubted but effects ſimilar in kind 
(though not in degree) to what M. Loriot 
deſcribes, would, in ſome meaſure, reſult 
from the practice he recommends: For, if 
gypſum be deprived. of its moiſture by cal- 
cination, it becomes a fine powder, greatly 


reſembling; the punk lime, whach- coagu- 


| *Gypſum: is an earthly falt, confiing of the vitriolic 
acid and calcareous earth.---It is beſt known. among ar- 


Nr in this country, by the name of Plaſter of Paris, 
lates 
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lates,” if I may uſe that phraſe, immedi- 
ately upon the addition of water, and ac- 
quires at once all the firmneſs that it ever 
can be made to attain. | 

Theſe properties of gypſum have been 
long well enough known ; but it never 
acquires the ſtoney hardneſs that lime- 
cement is ſometimes endowed with, al- 
though it takes the ſmootheſt polith of any 
cenient we know: on which account, it 
has long-been employed as a plaſter ws 
fine ornaments are required. 

I have beſtowed more attention on this 
performance of M. Loriot than my own 
opinion of its importance would have ex- 
ated from me; and it is purely in defe- 
rence to the opinion of others that I have 
endeavoured to account for ſome of thoſe 
phenomena he deſcribes, —ſuppoſing they 
have really happened. The inaccurate 
and unſcientific manner in which that 
pamphlet is written, makes it afford the 
philoſophic reader but very little fatisfac- 
tion; and that affectation of the marvel- 
lous which runs through the whole, and 
the many hyperbolic compliments paid 
to M. Loriot with which it abounds, are 
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but ill calculated for giving the reader 


a favourable opinion of the intention of 


the compiler. Future experiments will 
bring to light thoſe circumſtances which 


ſeem to be at preſent doubtful and myſte- 


rious.—I now proceed to point out ſome 
other circumſtances, that may influence 


the quality of lime-mortar. 
$ 25. 

If lime-ſtone be ſufficiently calcined, it 
is deprived of all its moiſture, and of all its 
fixed air. But experience ſhows, that 
lime-ſtone will fall to a powder on the 


effuſion of water upon it, when it is much 


leſs perfectly calcined, and while it till 
retains almoſt the whole of its fixed air. 
And as maſons have hardly any other rule 
for judging whether lime- ſtone be ſuffi- 
ciently calcined, except this ſingle circum- 
ſtance of its falling to a powder when 
water is poured upon it, we may thus 


"eaſily perceive, that the ſame lime may be 


more or leſs fitted for making good mor- 
tar, according to a circumſtance that, in 


a great meaſure, eludes the obſervation 


of operative maſons: For, if it ſhould hap- 
pen that all the lime-ſhells drawn from a 
| | kiln 
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kiln at one time, were juſt ſufficiently cal- 
cined to make it fall to a powder with 
water, and no more, that powder would 
be altogether unfit for making mortar of 
any kind. 

This is a caſe that can ſeldom ad 
— But as there are a great many interme- 
diate degrees between that ſtate and per- 
fe calcination, it muſt often happen that 
the ſtone will approach nearer to one of 
theſe extremes at one time, than at another 
ſo that mortar may be much more perfect 
at one time than at another; owing to a 
variation as to this particular, 

Te | 

Every author who has written on the 
ſubject of lime as a cement, has endea- 
voured to aſcertain what is the due pro- 
portion of ſand for making the moſt per- 
fect cement. But a little attention to the 
ſubject will ſhow, that all rules that could 
be preſcribed as to this particular, muſt be 


ſo vague and uncertain, as to be of lit- 


tle uſe to the practical maſon. For, 
Beſides the variation that may ariſe from 
a more or leſs perfect degree of calcination, 
and which has juſt now been taken notice 
G g 2 of, 
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of, it is a certain fact, that ſome kinds of 
lime- ſtone are much more pure, and con- 
tain a much ſmaller” pr nomad of ſand, 

than others do: 

I have examined lime-ſtone that was ſo 
perfectly free from any mixture of ſand what- 
ever, as to diſſolve in acids as entirely as 
ſugar does among water: I have alſo tried 
another-kind that contained eleven-twelfths 
of its whole weight of ſand, and only one- 
twelfth part of lime; and have met with 
other ſorts in all the intermediate propor- 
tions between theſe two extremes. 

Now, it would ſurely be abſurd to ſay 
that the pure lime would require as ſinall 
a proportion of ſand when made into mor- 
tar, as that which originally contained in 
itſelf a much larger proportion of ſand than 
any writer on the ſubject has ever ventured 
to preſcribe for being put into mortar, 

What adds to this uncertainty is, the 
variation that may ariſe from the circum- 
ſtance laſt mentioned, viz. the greater or 
leſs perfe& degree of calcination that the 
ſtone may have undergone. For it ought 
to, be remarked, that although lime-ſtone, 
when pure, requires a very intenſe degree 

5 of 
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heat. to convert it into a vitrified * maſs; 
yet when ſand is mixed with the lime- 
ſtone in certain proportions, a very mode- 
rate heat is ſufficient to convert the whole 
maſs into vitrified coriæ, or in the com- 
mon language of the country, make it run 
into danders. 

From. this circumſtance, it * that 
thoſe who are poſſeſſed of a very impure 
lime-ſtone, are obliged to be extremely cau- 
tious not to give it an over proportion of 
fuel, leſt it ſhould vitrify the ſtone; and 
they are very happy if they can get their 
ſtone calcined juſt enough to make it fall 
with water, and no more; ſo that, in gene- 
ral, it may be preſumed, that a very large 
proportion of ſuch lime 1s never ſo ſuffici- 
ently burnt as to be reduced to a perfectly 
cauſtic ſtate, or to be capable of n a 
cement. 

But as there is no danger at any time of 
giving pure lime- ſtone too much fire, thoſe 
who poſſeſs ſuch a lime - ſtone are not under 
the neceſſity of being afraid of erring on 
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* A vitr ified ſubſtance is one that has been melted by. 
heat, and aſſumes ſomewhat of a glaſs- like appearance. 
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that ſide: And as it is a loſs to them if the 


whole does not fall after it is drawn' from 


the kiln, it is natural to think they will in 
general give it a full proportion of fuel. 


From hence it may be reaſonably conclud- 
ed, that, in general, a much larger pro- 


portion of this kind of ſtone will be per- 
fectly calcined, than of the other ſort. 

At a venture, we may with ſome ſhow 
of probability, conclude, that about one- 
tenth of pure lime- ſtone is not enough cal - 
cined to admit of being made into mortar ; 
and that, of the moſt impure ſorts of lime- 
ſtone, not above one- fourth part of the 
lime contained in it is ſo much calcined as 


to be in a cauſtic ſtate. 


Let us ſee what variation this ought to 


produce as to the proportion of ſand that 


might be added to the lime in the one or 


the other caſe: and, that the calculation 
may be more eaſily made, we ſhall ſuppoſe 


that the pooreſt lime - ſtone that is ever 


burnt, contains one-tenth of its whole 
weight of lime. 


_ . Ten parts of pure lime, before it could 
be reduced to the ſame degree of ſandi- 


neſs with the other, without conſidering 


the 
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the variation that ariſes from the butning, 
would require each of them nine parts of 
fand to be added: Therefore, ninety parts 
of ſand ſhould be added to the ten, to re- 
duce them to an equality with the other 
lime in its native ſtate. 

But if we are likewiſe to take into the 
account the variation above ſuppoſed, that 
ariſes from their different degrees of cal- 
cination, the account will ſtand thus: 

Of the ten parts of pure lime, one 1s 
ſuppoſed to be not enough burnt to be ca- 
pable of acting as a cement; ſo that there re- 
mains nine only in a perfectly cauſtic ſtate. 

Of the ten parts of impure lime, nine 
are ſand, and only one 1s lime.;—and from 
this one is to be deduced three-fourths as 
not enough calcined. —Hence there remains 
juſt one fourth of one tenth-part (One- for- 
tieth) of pure cauſtic lime. 

But this fortieth part of the whole is 
united to thirty-nine other equal parts of 
ſand and uncalcined lime-ſtone. 

There remained nine whole tenth parts 
of the pure lime in a cauſtic ſtate ; to each 
of which muſt be added thirty- nine tenths, 
includiaog the one-tenth of uncalcined 
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lime ;—ſo. that to reduce it to the ſame 
ſtate with the, former, there would need 
to be three hundred and fifty parts of fand 
added. | 
| It ſeems to be altogether W 
that ſuch a ſmall proportion of calcareous 
matter could ever become ſufficient to ce- 
ment firmly together ſuch a prodigious 
maſs of other matters: Nor do I pretend 
to ſay, that this could actually be the caſe, 
as there may be ſome error in the data. 
The following, however, I know to be a 
fact : | f 
The beſt modern mortar I ever ſaw, was 
made of lime, that I myſelf had analyſed, 
and found it contained eleven parts of ſand 
to one of lime. To this, there was added 
between twice and thrice its whole bulk of 
ſand by meaſure ; Which may be allowed 
to have been atleaſt three times it quan- 
tity by weight. 
Now, ſuppoſing that every particle of 
that lime had been fo perfectly calcined as 
to be in a cauſtic ſtate, there could not be 


- » leſs than forty- ſeven parts of ſand to one of 


lime.—The reader may allow what he 
pleaſes for the uncauſtic part of the lime, 
34 and 
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and make his calculation accordingly.— 
But it is hardly poſſible to ſuppoſe, that 

above one-hundredth part of this maſs, in- 
dependent of the water, conſiſted of pure 
cauſtic calcareous earth. 

But, whatever was the exact proportion 

of cauſtic lime, the mortar was made of 
theſe materials in the proportions expreſſed, 
and was employed for pinning the out- 
ſide joints of the ſtone-walls of a houſe 
ſituated in a tempeſtuous climate, and ex- 
poſed to every blaſt. It is now about 
fourteen years ſince it was finiſhed; and TI. 
do not believe there has fallen to the ground, 
in all that time, « one "FORO weight of the 
mortar =; 

Had this mortar been employed in build- 
ing a thick wall, where it would have been 
ſuffered to dry flow enough, there ſeems to 
be little reaſon to doubt but it would in 
time have become as firm as the ſtones of 
the wall itſelf. 


From theſe conſiderations we may clearly 
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Aſter ſeven years longer trial, the mortar ſtill proves 
good and firm, and exhibits no appearance of ever 
falling, 


ſee, 
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ſee, that it is impoſſible to preſcribe any 

determinate proportion of ſand to lime, as 

that muſt vary according to the nature of 

the lime, and other incidental circumſtances, 
which it would be tireſome to enumerate, 

and which would form an infinity of ex- 
ceptions to any general rule. 

But it would ſeem we might ſafely in- 
fer, that the Moderns, in general, rather err 
in giving too little ſand, than in giving too 
much. 

- os deſerves, Keg to be a. 
that the ſand, when naturally in the lime- 
ſtone, is more intimately blended with 
the lime, than can poſſibly be ever effected 
by any mechanical operation ;—ſo that it 
would be in vain to hope to make good 
mortar artifically from pure lime, with ſuch 
a ſmall. proportion of cauſtic calcareous 
matter as may ſometimes be effected when 
the lime naturally contains a very large 
proportion of ſand. But, there ſeems to 
be no doubt, that if a much larger propor- 
tion of ſand were employed, and if that 
were more carefully blended and expedi- 
tiouſly worked than is common, the mor- 

| tar 
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tar would be much more "prove than 
uſual in modern times. 

This I have tried experimentally, n 
the defired ſucceſs. 

9 27. 

Another circumſtance that tends greatly 
to vary the quality of the cement, and to 
make a greater or ſmaller proportion of 
ſand neceſſary, is the mode of preparing 
lime before it is beaten up into mortar. 
When lime is to be employed for mak- 
ing plaſter, it is of great importance that 
every particle of the lime- ſtone be flaked 
before it is worked up: For, as the ſmooth- 
neſs of the ſurface is the circumſtance moſt 
wiſhed for in plaſter, if any particles of lime 
ſhould be beaten up in it, and employed 
in work before they had had ſufficient time 


to fall, the water ſtill continuing to act 


upon them after it was worked up, would 
infallibly „ate theſe particles, which would 


then expand themſelves with great force, 
and produce thoſe excreſcences upon the 


ſurface of the plaſter that are commonly 
known by the name of bliſters. 


Hence, therefore, if we hope to obtain 


a perfect kind of plaſter, that ſhall re- 
I main 
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main. ſmooth on the ſurface, and free of 
bliſters, there is an abſolute neceſſity to 
allow - the lime to lie for a conſiderable 
time macerating in water before it is 
worked up. 
Ibis operation is led, in this country, 

* 

bf It. the lime-ſtone be pure, * "the Son 
very perfectly calcined, there will be little 
danger but that the whole of the lime 
will fall at firſt :—But if it has been leſs 
perfectly burnt, there will be many parti- 
cles that will require to lie a long time 
before they will be reduced to powder. 
_ <xx Chis operation is therefore more neceſ- 
fary with impure than pure lime.—But it 
ought on no occafion to be omitted, as 
there is not the ſmalleſt probability but 
ſome bliſters would appear on plaſter made 
even of the pureſt lime, if worked up and 
uſed immediately after it has been ſlaked. 
It is alſo a common practice to ſour the 
lime when it is intended to be uſed in 
mortar. And although it is not fo indiſ- 
penſibly neceſſary in this caſe as when it 
is intended for plaſter, yet, if properly 

performed, it is evident, that it muſt, even 
ens here, 
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here be of uſe; as any dry knots chat may 


fall after the mortar is uſed, muſt tend 
to diſunite the parts of it that had been 
already united, and render the cement 
much leſs perfect than if the whole had 
been properly mixed up with the mate- 
rials before uſing. 

But more circumſpection is a in 
ſouring lime for mortar, than for plaſter. 
For, | 

As it is not neceſſary that plaſter ſhould 
be endowed with a tony degree of hard- 
neſs, there is no loſs ſuſtained by allow- 
ing a great proportion” of the lime that is 
intended for that purpoſe, to abſorb its 
air before it be uſed; for a very ſmall 


quantity of quick-/me will be ſufficient to 
unite the whole into one lightly coherent | 


mals. 
Therefore, the only circumſtance neceſ- 

ſary to be attended to in ſouring lime for 

plaſter, is, that it be allowed to macerate 


long enough, as there is no danger of 


ever erring on the oppoſite extreme. It is 
indeed neceſſary that it ſhould lie a very 
long time on ſome occaſions, before we 
can be certain that all the particles are 

thoroughly 
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thoroughly ſlaked. I have known pieces 
of lime-ſhells lie upwards of fix months 
. expoſed to all the viciſſitudes of winter- 
weather, and fall after that time.—Such 
{lightly burnt ſtones are indeed | uſually 
ſeparated in fifting the lime for plaſter ; 
but as ſome ſmall chips may eſcape, it 1s 
always ſafeſt to allow it to lie in the 22 
a very long time. 

This practice is alſo attended with an- 
other advantage of ſome conſequence.— 
For, if by this means a great. proportion 
of the lime be allowed to abſorb its air, 
and become efere, when it is beaten up for 
uſe, the water can have no ſenſible effect 
upon that efete-lime—it will only ſepa- 
rate the particles of cauſtic lime more per- 
fectly from one another, ſo as to ſuffer it 
to dry without cracks of any ſort, and 
render the ſurface of the plaſter .much 
more ſmooth and entire than it could have 
been if the whole had been employed 
while in its perfectly cauſtic ſtate, By 
this means alſo, thoſe chryſtalline exuda- 


tions, ſo common on newly plaſtered 


walls, will be moſt effectually obviated. 
On all which accounts, the practiee of 
allowing 


allowing lime intended for plaſter to ma- 
cerate very long with water, ought never 


to be omitted but in caſes of neceſſity. 


But as lime is no ſooner ſlaked than 


it begins to abſorb its air, and as it con- 
tines to abſorb more and more every 
minute from that period, till it becomes 
entirely Fete, ſo as to be rendered gra- 
dually leſs and leſs fit for forming a ce- 
ment of any ſort :—it follows, that if lime 


intended for mortar is allowed to lie long 


in the Jour, much of it will be converted 
into chalk, or unchryſtalized efete-lime— 
in which condition it will neither admit 
of ſo much ſand in uſing, nor ever be- 
come ſuch a firm cement, as if a larger 
proportion of ſand had been employed at 
firſt, and worked up as quickly as 3 


into mortar, and uſed. | 
This malady will be increaſed, if the 


lime-ſtone has not been very well burnt ; 


therefore care ought to be taken to chooſe 
the very beſt burnt lime for mortar; in 
which caſe, a very ſhort time, if it has 
been carefully fifted after ſlaking, will be 
ſufficient to make it fall as much as is 

pecellary, For the object of principal im- 


portance 
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portance here, is to have the cement as 
Arm as poſſible ; and the burſting of a very 
ſmell particle of unſlaked lime amongſt it 
afterwards, will not produce ſuch a ſenſible 
inconvenience as it would have done in 
3 | 
Thoſe, therefore, who wiſh to obtain 
the hardeſt and firmeſt mortar, will be 
careful to get well-burnt lime, and allow 
it to macerate with the water only a very 
ſhort time before it is uſed. But the beſt 
| burnt lime I ever ſaw, would require to 
macerate ſome days in the water, before 
there can be a certainty that the whole 
will be ſufficiently ſlaked &. 
$ 28, 


lt is no unſatisfactory proof of the juſtneſs of the 
foregoing reaſoning to obſerve, that the practice which 
 wouldneceſlarily follow from it, is exactly what was fol- 
lowed by the Ancients, if we can rel y dn the account 
given of this matter by Vitruvius and Pliny, 

Vitruvius, fo far from recommending unſlaked lime 
for making plaſter, as Monſieur Loriot would ſuggeſt, 
recommends expreſsly that it ſhould be ſoxred or mace- 
rated in water—for the very fame reaſons as are given 
above; as it is only by that meams, he ſays, that the 
plaſter can be prevented from bliſtering—His words 
are (lib. vil. cap. 2) - -- © Tunc de albariis operibus 
eſt explicandum. Id autem erit recte, ſi glebae calcis 

| optima 
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The reader, if he * followed me tha 


far, will eaſily perceive, that although it 


be 
8 ante 9% cnn quam opus fuerit, macera- 
bunter. Namgue cum non penitus macerata, ſed recens 
ſumitur = = habens latentes crudos culculos, puſtulas 
emittit = = Qui calculs difſoluunt, et di _—_ teftorit 


politiones. 


Pliny points out, ſtill more clearly, the difference be- 


tween the quality of the lime neceſſary for making mortar 
and plaſter a certain proof that the Ancients had been 
very accurate in obſerving facts, as they could have no 
idea of the reaſoning by which theſe facts might have 
been explained or corroborated. = 


© Ruinarum urbis,” ſays he, ea maxime cauſa, quod 
furto,  calcis fine ferrumine uo cæmenta componuntur. 


Intrita quoque quo vetuſtior, eo melior. In antiquarum 
(antiquis) ædium legibus invenitur, ne recentiore trima 
uteretur redemptor; idio nulla (nulle) tectoria eorum 
rimæ fedavere.” Plin. Hiſt. lib. xxxvi. cap. 23. 

In this paſſage, Pliny ſtrongly contraſts mortar (ca- 
menta with plaſter (intria). The firſt; he ſays (by 
implication) ought always to be compoſed of lime cum 
ferrumine ſus, that is, lime that ſtill retains its gluten,--= 
lime that ſtill retains that quality by which it is enabled 
to unite detached matters into a ſolid body, and glue 
them as it were together. In other places of his work, 


he deſcribes it as calcis quam vebementiſſimæ, lime in its 


moſt acrid ſtate, that is, perfectly cauſtic lime. 
This quality, he plainly hints, it gradually loſes by 
Vol. J. Hh time, 
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be in vain to expect thoſe wonderful 
eflects from the practice recommended by 
Monſieur Loriot, that he ſo pompouſly 
geſcribes, yet it may happen, that if cir- 
cumſtances accidentally concur to that end, 


a very perfect mortar may be obtained, 
by following his directions. For, if the 
| ſlaked 


time, ſo as to come at length to be fine ferrumine ſus; 
in which ſtate, as it is impoſſible to become a firm ce- 
ment. for building, he ſeverely NA er thoſe who 
uſe it as ſuch, 

But although he condemns the practice of uſing that 
old and inert lime for mortar, he immediately adds, 
that for plaſter. it is better than new, becauſe it is not 
ſo ſubject to crack in the work. ©& Tntrita quoque quo 
vetuſtior, eo melior. = - - #deo nulla tefforia eorum 
rime fædavere. 

Monſieur Loriot quotes this paſſage, and contends, 
that calcis ſine ferrumine ſuo means merely Naked lime, in 
oppoſition to his favourite powdered lime-· ſnells.— What 
reaſon he has to think ſo, the reader is left to judge. 
It is to be obſerved, however, that Monſieur Loriot 
does not confine the uſe of his cement to making mor- 
tar. Like thoſe medicines that cure all diſeaſes, it is 
equally proper for plaſter, and indeed it is as a plaſter he 
chiefly recommends it. 'T here can be no doubt, however, 
from the authorities above quoted, that the Ancients 
were as great ſtrangers to | the uſe of it in this ny 6s 
the Mederns. 
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llaked lime that ſhall be employed has 
not had time to become, in a great mea- 
ſure, efere ;—if the unſlaked ſhells that 
are to be pounded have been perfectly cal- 
cined ;—if the lime-ſtone has been of a 
ſandy ſort of itſelf ;—if the ſand added to 
it has been of a proper kind, and in due 
proportion ;—and if theſe materials be 
carefully mixed before they are applied, 
there can be no doubt but the mortar 
would be very good: So that it may ſome- 
times happen, that thoſe who follow the 
practice recommended by him, in making 
mortar for ordinary uſes, may be lucky 
enough to ſucceed to their wiſh. But as 
theſe favourable circumſtances may not 
chance to occur in other caſes, they may be 
at other times very far from ſucceeding. 
That gentleman, with his uſual want of 
accuracy, takes no notice of any of theſe 
circumſtances.—He only recommends that 
powdered quick-lime, by which he means 
pounded lime-ſhells, be mixed up with 
common mortar, made of old ſlaked lime, in 
certain proportions. He does not give the 
ſmalleſt hint as to the ſtate of old faked lime 
_ Hh'z” =" 
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to be uſed as common mortar z but - ſeems 
to think it a matter of no moment, whether 
it hall have been ſo long ſlaked as to be 
perfectly fete, or the reverſe he does 
not, indeed, feem to know any thing about 

that peculiatity of lime diſtinguiſhed y that 
term. 

But, e of that W 
the practice he recommends i is much worſe 
in other reſpe tts than that uſually followed 
in modern times, either for making plaſter 
or cement, — eſpecially the firſt, For, in 

the ordinary operation of ſlaking, thoſe 
lime: ſhells that are not enough burnt, have 

ſome chance of being rejected when the 
lime is ſifted; whereas, in this method of 
pounding the whole promiſcuouſly, theſe 
will be mixed with the others; and there- 
fore it may be expected that ſome of the 
particles will remain unſlaked for a very 
long time, which will be in danger of diſ- 
uniting, and bliſtering, the work, long after 


it is Put up. 


8 
Authors almoſt univerſally agree in aſ- 
ſerting, that the hardeſt lime-ſtone affords 
a lime that will conſolylate into the firmeſt 
cement; 
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caments aud hence-it has been, in general, 
concluded, that lime made of chalk, affords 
a much weaker cement, than what n | 


of marble or lime-ſtone. 


It appears, however, from the: eng 
obſervations, that if ever this be the cuſey it 
is only incidentally, and not necęſſariiy ſo. 

Lime made of pure chalk, differs not in 
the leaſt from lime made of the | ureſt 
marble. Both conſiſt of a fine ii impal pable 


powder, without any, mixture of extraycous 
matter; and if they have been eq cal 


cined, are poſſeſſed of the fame chemical 
qualities, in every reſpe&. — Indeed, nothing 
is more eaſy, than to form artificial chalk 
from pure lime-ſtone, as I have more than 
onee experienced, which the reader may 
alſo do, by following the directions in the 
margin *, if his N ae hip 
to it; [7365 

* In Qaking lime WO of pure limeiſtone it will 
be-obſerved, that the pieces fall into powder much more 
flowly than We the 3 has contained 130 ſand 
in it. 

If a great quantity of water be — e 
upon a large heap of theſe pure 'lime-ſhells, without 


ſtirring them, and if it be allowed to lie ſome time aſter- 


wards it will be found, on opening the heap, that ſome 
H h 3 pieces 


470 OF le- LIME 


f And the prifiice: of the ſouthern pro- 
vinces of Britain, ſufficiently confirms the 
Juſtneſs of theſe: obſervations. For, to the 
ſouth of the Humber, on the eaſt coaſt, 
_- almoſt all the lime they uſe is made of 
chalk; yet, there are many buildings in 

b Founties, in which the cement is as 


om of Jime-ſhells have only 9 5 in 
bulk by the operation of ſlaking, without being crumbled 
- dawn to a powder. Theſe pieces, if allowed to remain 
in a cloſe place, where they are not expoſed to the 
viciſſitudes of the weather, will {till retain their form; 
; and as they gradually abſorb their air, they acquire a 
| ſort of firmneſs of conſiſtence, and in time become chalk 
in every ſenſe of the word, — having the ſame degree 
of =D) Wi of an ang 8 1% other , of 
chalk. 

This is the moſt nerfolt referees of. chalk that can 
be made : but, if any, quantity of that pure lime be re- 
duced to a very thin paſte, at the time of flaking, and be 
haſtily dried to a certain degree, it acquires a ſort of 
conſiſtency ſo as to be capable of retaining its form. 
Ant if this be kept in a place not expoſed to the viciſ- 
ſitudes of the weather, till it has attained its whole air, 
it will reſemble chalk almoſt as much as the former, and 
might be employed for every purpoſe that the. chalk 1s 
uſed for. 

The Reader will pleaſe to obſerve, that this can end y 
be dane with lime that is perfectly free of ſand; for, if it 
has the leaſt particle of ſand As it, no art can give it 


the ſoftneſs of chalk. 
"frm 
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firm as in any part of the iſland. Nor 
does the ordinary mode of building in theſe 
places, indicate any deficiency in the qua- 
lity of their mortar; for, many of their 
houſes are coated on the outſide with a 
cruſt of lime, ſtuck full of ſmall pebbles, 
which remain in it very firmly for many 
years. We know well, that this is the moſt 
trying manner of employing mortar. 

There is, however, greater danger that 
lime made of chalk, ſhould form, on ſome 
occaſions, a weak cement, than that from 
lime-ſtone. en | 

For, as chalk never contains any fand, 
its lime will always form a very foft ce- 
ment, unleſs care be taken to mix a large 
proportion of ſand with it, in beating up 
the mortar ; which is not ſo indiſpenſibly 
neceſſary in forming mortar from lime- 
ſtone, as it ſometimes contains ſo much 
fand as to form a pretty firm cement, with- 
out any additional ſand at all. 

Even if the lime- ſtone ſhould be equally 
pure calcareous matter as the chalk, the 
lime of the firſt has a chance of becoming 
a firmer cement than that of the laſt. 

For, as it js impoſſible to reduce the 
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pure lime one to a powdery calx, without 
ſubjecting it to the action of a very ſtrong 
fire, which, While it diſſipates the water, 
and fully dries the chryſtals, carries off the 
whole of its fixed air, ſo that the calx is 
almoſt entirely cauſtic. | 

But cha/& may be reduced to as by 
ſack a moderate heat as is ſcarcely ſufficient | 
to diſſipate any of its air; —ſo, that what 
aſſumes the appearance of lime made from 
it, may be nothing elſe than a powdered 
'\ effete calcareous earth, which never can 
become a cement of any ſort. But as there 
is no danger of vitrifying chalk by over- 
burning, this inconvenience may be en- 
tirely obviated by a careful and perſoQt cal- 
cination. 

In thoſe countries, 1 where 
chalk-lime is common, care ought to be 
taken to chooſe only that kind of it for 
mortar, that has been calcined by a very 
ſtrong fire, and to reject that which has 
been burnt; by furze or. Dab. as ſrt 
for that pur poſe. 

But it is obvious, his as this defect | 
ariſes entirely from the unſkilfulneſs of 
the operator, which may be eaſily avgid- 

ed, 
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ed, it ought not to be conſidered, as any. 
objection to the quality of the le caps 


deze in itſelf. at 


00%" it 3 $: 50. | 
It is e to extend our e 


VI 


\ * 


tions to, all the other kinds of lime- ſtone 


that may be met with; as theſe general 
obſervations on. the. two extremes, marble 
and chalk, may be caſily applied to all 


the intermediate kinds. It has been al- 


ready ſaid, that the different friability of 
different ſorts of lime - ſtone ariſes entirely 
from a ſmaller or greater degree of per- 
fection in the chryſtallization, which muſt 
have been occaſioned, by accidental cir- 


cumſtances that have occurred at the time 


the concretion was effected, and can have 
no influence on the quality af the lime 


when it is once more reduced to the tate 


of a cauſtie cal. 


And as it does not yet appear that there | 


is the ſmalleſt difference between the che- 
mical qualities of any one kind of foſſile 
calcareous earth and another, when per- 
fectij pure, there is no reaſon to ſuſpect 
that there can be any difference between 
one kind of lime and another, as a cement, 
. | unleſs 
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unleſs what may ariſe from the nature of 
the extraneous bodies that may be acci- 
dentally mixed with that calcareous mat- 
ter in its native ſtate, or from its being 
more or leſs perfectly calcined. 5 
But the only extraneous matter that 
is ever found in lime-ſtone is ſand *, in 
greater or ſmaller proportions. And as no 
lime-ſtone that can be calcined, contains 
ſuch a large proportion of ſand as is ne- 
ceſſary for making a perfect cement, we 
may naturally conclude, that every kind 
of lime is equally fit for becoming a firm 
cement, if it be firſt reduced to a proper 
degree of cauſticity, and has afterwards 
a due proportion of ſand properly mixed 
with it, before it be employed in work. 
Different ſorts of lime, no doubt, vary 
very much from one another in the pro- 
portion of ſand they naturally contain, 
and therefore muſt require very different 
proportions of ſand to be added to them 
before they can be made equally: perfect 
as a cement. This is an economical con- 


This expreſſion requires ſome limitation. See the 
Poſtſcript to this Eſſay. | it 
ſideration, 
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ſideration, of no ſmall moment in ſome 
caſes, as it may make one ſort of lime 
vaſtly cheaper than another on ſome occa- 
ſions, and therefore deſerves to be attend- 
ed to by every builder. Directions ſhall 
be given in the Second Part of this Eſſay, 
by the help of which he may be enabled 
to diſcover the exact proportion of ſand 
contained in any ſort of lime lle may wiſh 
to examine, f 
5 931. 

In the preceding parts of this Ritiy, 1 


have ſpoken of and as the only ſubſtance 
that is ever added to lime in forming ce- 
ment; but as others have, on ſome occa- 
fions, been employed for this purpoſe, it 
will be proper here to point out their ſeve- 
ral excellencies and defects. 

Almoſt the only ſubſtances that J have 
known uſed as an addition to mortar, be- 
fides ſand of various denominations, are 
powdered fand-flone, brick-duſft, and ſea= 
ſhells, that have been broken into ſmall 
ata, 

And for forming plaſter, e cloſe- 
neſs rather than hardneſs is required, the 
as additions are, lime that has been 

ſlaked, 
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| Hlaked, and kept long in a dry place, till it 
has become nearly efete powdered chalk 
.or Whiting, and gypſum in various; pro- 
_ portions 3 | beſides hair, and other. ſub- 
ſtances of that ſort. 

Others that have been ae... recom- 
mended by Monſieur Loriot, are, balls of 
any ſort of earth ſlightly burnt and pound- 
ed the rubbiſh of old buildings (by 
' Which I underſtand the old mortar after 
it has been ſeparated from the ſtones) 
reduced to powder, and ſifted; or almoſt 
any other thing that can be reduced to 
a moderately. fine powder, Deane ai 

From what has incidentally : red 
relating to this head, the Reader will be 
able to judge, in ſome, meaſure, of the com- 
parative value of theſe ſeveral additions. 
. But, to render the ſubject ſtill more Clear, 
the following obſervations may be of uſe: 

It is ſutficiently certain, that none of 
the ſe additions enter into the compoſition, 
ſo as to affect its qualities as a chemical 
mixt; — they only operate in à manner 
purely mechanical : For, whatever the na- 
ture of the addition may be, it poſſeſſes 
the ſame qualities, hon! ſo united, as if 

by 


, 
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by itſelf, and may be ſeparated by me- 
chanical means from the compound, un- 
altered. Therefore, we need give ourſelves 
no trouble about aſcertaining their che- 
mical qualities, but conſider them merely 
as mafles of matter that may be more or 
fefs fitted for this purpoſe by their pecu- 
liar form, degrees of hardneſs, &c. 
It has been already ſhown, that n 
ought to be preferred to chalky matters, 
chiefly on account of the hardneſs and 
firmneſs of the particles of which it con- 
fiſts —And as the pureſt fand confiſts of 
detached chryftals, which are ſo hard as 
ſcarcely to admit of being broken into 
ſmaller parts, this kind of pure cryſtal- 
line tranſparent ſand is, perhaps, on this 
account, the moſt proper addition that 
can poſſibly be made to Urns 1 in forming 
mortar. 

Sand- ſtone conſiſts af an almoſt innu- 
merable congeries of ſmall particles of 
ſand united to one 'another, in a flight 
manner, by ſome kind of natural cement. 
hut as it is troubleſome to reduce this 


kind of ſtone to its ſmalleſt componerit | 


parts and as the particles of it, . when not 


reduced 
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reduced to that ultimate degree of fineneſs, 

may be eaſily broken into ſmaller parts, 
it can never be looked upon as ſuch 2 
proper addition for a lime- cement as the 


pureſt ſand. 


There are alſo many ſubſtances that are 


called ſand, which are nothing elſe than 


fragments of decompoſed granite, moor- 


ſtone, ſand - ſtone, &c.—all of which may 


be eaſily reduced into ſmaller particles by 
moderate triture, and are liable to the 
ſame objections as pounded ſand- ſtone. 
But almoſt any of theſe is preferable to 
brick-duft. Fine clay, when perfectly burnt 


in the fire, may be made to aſſume almoſt 


a ſtoney hardneſs. But common brick is 
ſo imperfectly burnt, as to admit of being 
reduced, without much trouble, to a fine 
impalpable powder; inſomuch that it is 
often uſed, when in this ſtate, for ſcouring 
poliſhed iron or braſs, eſpecially if the brick 
has had no fine ſharp ſand in its compoſi- 
tion. 

As the rough particles of brick-duſt may 
be ſo eaſily reduced to a fine powder, the 
mortar formed with it can in no caſe be 
the moſt perfect ſort. 

But 
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But brick-duſt is ſtill liable to a greater 


objection, when conſidered as a component 
part of mortar. 

Clay only loſes its quality of abſorbing 
water, and in ſome meaſure of diſſolving 
in it, by a very perfect degree of burning; 

ſo that if any part of it has eſcaped the 
violent action of the fire, that part, when 
mixed in mortar, will ſtill be apt to abſorb 
water whenever it may reach it, and loſe 


its firmneſs, and make the maſs of which 


it is a part, crumble to duſt. 

It is exactly in this manner that all ſorts 
of marle are liable to fall into powder when 
drenched in water, and expoſed to the air; 
even although they ſometimes appear, when 
dry, to be endowed with a ſtoney hardneſs. 

On this account, brick - duſt, which uſu- 
ally conſiſts of the imperfect burnt bricks, 
ought to be conſidered as a very danger- 
ous mixture for mortar, and ſhould never 
be employed but in caſes of abſolute neceſ- 
> | 

But the balls of other forts of earth, 
ſlightly burned, as recommended by Mon- 


ſieur Loriot, muſt be, on many accounts, 
far leſs proper; as many of theſe ſorts of 


earth 
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earth cannot, by the action of fire, be de- 
prived of their quality of abforbing water, 
and of becoming ſoft with it. So that he 
who fhould be fooliſh enough to employ 
| thefe ſubſtances, may be certain that his 
cement will not only be incapable of at- 
taining any conſiderable degree of hardneſs 
at any time, but will alfo be liable to turn 
moiſt in a damp air, nor wilt be capable 
of retaimng its firmneſs or cohefive . e 
in an expoſed ſituation. 
Powered /ime-rubbifh is liable to the 
fame objections with, the ſofteſt fand-ſtone 
or. brick-duft; as the particles of which 
it conſiſts, never can be'endowed with the 
adheſive. firmneſs that is neceflary for form- 
ing a perfect cement. 

Fine ſhells are perhaps firmer than any 
other ſubſtance, next to pure ſand, and 
may be employed where the other cannot 
be got, if this abounds. I have ſeen à ce- 
ment that was as little affected by the wea- 
ther as any other, and had ſtood firm in the 
work a great many years, that had been 
originally formed with a fand conſiſting 


—_ entirely of the ee wa thells.— 
* But 
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But it had not the rocky hardneſs of ſome 
old mottar that we frequently meet with. 
Roughly powdered glaſs, if ſuch a thing 
could be got, at a moderate expence, would 
form a moſt perfect fort of mortar ns it 
would not be liable to be affected with the 
weather, would be ſufficiently hard, and 
conſiſt of very irregular fragments. 

Thus it appears; that of all the ſubſtances 
that can be eaſily met with, /and forms the 
moſt proper addition to lime in making 

mortar; on which account, it has been 
juſtly preferred to all others for that purpoſe. 

Pure firm chryſtallized fand is better 
than any other ſort:. But all pure ſands 
are not 29 cqually proper for this uſe; 


9 32. 

It FR been already ſhown, that the 
principal advantages which reſulted from 
the addition of ſand in making lime» 
mortar, were, that it augmented the quan- 
tity of hard indiſſoluble matter, —and put 
it in our power to employ a larger quan- 
tity of water in proportion to the lime, 
and- thus forwarded the chryftallization 
of the calcareous matter, augmented the 

Vol.. I. Ii | quantity 
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quantity of theſe chryſtals, and rendered 
their quality more perfect. [Thoſe kinds 
of ſand, therefore, which promote theſe 
purpoſes in the higheſt degree, will be beſt 
adapted for mixing with mortar. 
But if ſand conſiſts of irregular an- 
gular particles, a greater quantity of water 
will be retained in the vacuities formed 
between theſe angular pieces, than could 
have been if the whole had conſiſted. of 
round ſmooth globules ; and therefore it 
is natural to think, that rough angular 
ſand, will be more aer for this uſe than 
_ which is ſmoother. 

Hence, if equally pure, ſea-fand; which 
conſiſts of round globules, | that have been 
worn perfectly ſmooth by the continued 
attrition upon one another on the: ſhore, 
(like the larger pebbles in the ſame ſitua- 
tion) will be worſe than any other ſort.— 
River-ſand will be better than 'it ;—and 
pit- ſand, when quite * or _— the 
n of all. > 0 | 
| 9 33. 

l this ſand be hard, ih the gutticber 
angular,” it is perhaps of very little impor- 
tance whether theſe. be very ſmall, or of 


a larger ſize.— The and in the lime that 
2 formed 
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formed the extraordinary firm cement 
mentioned & 26, p. 451, was as ſmall as 
could well be imagined. | 

Becauſe ſea- ſand is uſually ſmaller than 
any other ſort, and is acknowledged to 
be leſs proper for making mortar than 
many other kinds of ſand, a prejudice has 
been in general adopted againſt ine ſand 
for this purpoſe.—But this, - there is reaſon 
to imagine, is only a vulgar prejudice, 
ariſing from the peculiar figure of that ſort 
of ſand. 
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There is another and better reaſon for 
not employing ſea-fand in mortar, viz; 
that there is always a chance that ſome 
particles of ſalt may be formed among it 
by the evaporation of the ſea-water upon 
the ſhore. — And as common falt con- 
tinues always to be a deliqueſcent ſub- 
ſtance, it will have a perpetual tendency 
to attract ' moiſture from a humid air, and 
thus render the wall in which this mortar 
has been employed. extremely a and 
unwholeſome. a 

It is from the ſame cauſe that any 
porous ſort of ſtone, that has been taken 
from the ſea ſhore, continues at all times 

112 to 
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to be wet in damp weather : For, while 
the ſtone remained on- the ſhore, its pores 
would be from time, to time, filled with 
falt water z upon the evaporation of which, 
the ſalt it contained would remain be- 
- hind, within the pores of the ſtone, which 
would thus become endowed with the 
quality of attracting moiſture from a 
damp air, ſufficient to diſſolve the falt, 
and make the watery ſolution ooze out 
through all its pores. 

This is a phznomenon for which it is 
more eaſy to account, than to preſcribe 
an effectual cure. — Perhaps, no art can 
render the ſtone ſufficiently dry, after it is 
once put into the wall. To let it lie for a 
conſiderable time in a ſtream of running 
freſh-water before it was employed, might 


mitigate, at leaſt, if not ieee, the 
diſeaſe. — . 


5 . 

For the ſame reaſon, lime that has been 
flaked with ſea- water, is always unfit for 
being uſed as a mortar. For, as it is im- 
poſſible ever to extract that ſalt from the 
mortar, it continually attracts moiſture 
from the air in damp weather, and oozes 


through 
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through the pores of the wall in form 
of drops of ſweat, which again diſappear 
when the weather becomes dry. 

This is an inconvenience often felt 
But as the real cauſe of it is feldom 
known, few perſons are at proper pains 
to guard againſt it.— Thoſe who obtain 
their lime by water-catriage, are in a pe- 
culiar manner liable to be hurt by this 
circumſtance, as the lime is, for the moſt 
part, ſlaked at the ſhip's fide by the ſea- 
water, which is more eaſily got than any 
other. 

When lime that has been ſlaked in this 
manner is employed as a plaſter, it is ra- 
ther worſe than when uſed as a mortar, 
as it has leſs ſand added to it, and has 
fewer pores in the infide, in which the 
drops of water might be allowed to lodge; 
{o that the wall becomes alternately co- 
vered with a cruſt of dry powdery ſalt, 
and with camp tears running down its 
ſurface. 

Too much care, therefore, cannot be 
taken to avoid uſing lime that has been 
Jaked with ſea- water, —as it will be im- 
Ii 3 poſſible, 
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poſſible, or extremely difficult, ever to 
render theſe walls perfectly dry. 

I have thus enumerated at much great- 
er length than I originally intended, the 
ſeveral circumſtances that contribute to 
render lime-cement more or leſs perfect, 
In doing this, IJ have had occaſion to ex- 
plain the nature of many of thoſe calca- 
careous matters which have been generally 
uſed as a manure, which will confider- 
ably ſhorten our labour in what remains 
of this Eſſay, 

If I have. reprehended, with ſome de- 
gree of aſperity, thoſe who, either through 
ignorance, or a wilful intention to de- 
ceive, have endeavoured, by ſpecious pre- 
texts, to miſlead the ignorant, I hope the 
candid will be rather ready to aſcribe this 
to a deſire of rectifying thoſe abuſes that 
might have been introduced by their 
means, than to any other motive.—I have 
never found fault, but where it was necet- 
ſary to correct *, 
97-31 I now 


Before I quit this branch of aur ſubject, I may 
be allowed tb remark, that although the diſcoveries of 
Modern Philoſophers haye enabled us to account for 
ſome of the phenomena wlating to quick lime as a ce- 

ment 
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I now go on to conſider calcareous mat- 
ters as a manure. 


ment, that were 3 to the Ancients, 
yet here, as ih almoſt every branch of natural know- 
ledge, we are ſtill far from having attained that ſummit 
of perfection which ſome may, perhaps too haſtily, be 
diſpoſed to imagine.—-In many reſpects, we have as yet 
been jult able to penetrate the myſterious veil of Nature, 
ſo far, as to let us know that much remains to be diſ- 
covered, of which we have now only a very faint idea. 
— The following hints will illuſtrate my meaning, and 
deſerve the conſideration of Chemical Philoſophers ; 

There is little reaſon to doubt, that flint is nothing 
elſe than calcareous matter combined with ſome ſub- 
ſtance that has hitherto eluded the knowledge of 
Chymiſts. 

It is likewiſe highly probable, that the native ehry- 
ſtalline concretion called guartz, by Naturalliſts, is only 
another -modification of the ſame calcareous matter, 
combined with ſome other ſubſtances that prevents the 
action of acids upon it, and gives it other ſenſible qua- 
lities very different from calcareous ſubſtances in their 
ordinary ſtate. 

There is even ſome reaſon to ſuſpect, that all the other 


varieties of chry/talline earths, including ſand of every 


denomination, are other modifications of the fame calca- 
careous matter, 5 
Even argillaceous earths (clays) however different in 
appearance and natural qualities, in their ordinary ſtate, 
afford evident marks of the ſame original. 
But in what manner it comes to be ſo differently diſ- 
* in theſe ſeveral bodies, — what are their ſeveral 
Ii4 component 
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component parts, —now they may be analyſed and re- 
compounded, are ſecrets of Nature, reſerved for the diſ- 
covery of future ages: And, till theſe are diſcovered, it 
is probable, we will never be able to account for the man- 
ner in which the moſt perfect cement may be ſometimey 
produced, 


W 


PART SECOND, 


Of Quickx-LI1ME, and other Caleareous 
Subſtances, as a Manure. 


- 


IN the Firſt Part of this Eſſay, I have 
A. been able to give, as I hope, a tolerably 
ſatisfactory account of the rationale of the 
operation of lime as a cement and it is 
much to be wiſhed, that I could purſue 
the ſame method in the inveſtigation of 
this ſubſtance as @ manure, But in this re- 
ſpect, I have as yet been able to diſco- 
ver no clue that could, with ſafety, be truſt- 


ed for leading through the intricate laby- 


rinth that hes before us; on which ac- 
count, I willingly ſhun the arduous under- 

taking. | 
It would be eaſy for me here to amuſe 
the Reader with a critical analyſis of the 
ſeveral theories that have been invented by 
ingenious men, to account for the manner 
in which lime operates as a manure. It 
would 
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would be no difficult manner to demon- 
ſtrate the defects of their ſeveral ſyſtems; 
and I might, with great facility, make an 
idle diſplay of apparent ſuperiority, by ri- 
diculing their ſeveral hypotheſes. But as 
I could not ſubſtitute any thing in their 
ſtead, that would be more ſatisfactory to the 
ſenſible Reader, I chooſe to wave this un- 
gracious diſcuſſion ; and ſhall content my- 
ſelf with enumerating a few. acts concern- 
ing the uſe of calcareous ſubſtances as a 
manure, that it much imports the practical 
farmer fully to underſtand. 
̃ § I. 5 
The firſt idea that occurs in reflecting on 
this ſubject, is, that all ſubſtances in which 
calcareous matter is contained, have been 
ſucceſsfully employed as a manure, at dif- 
ferent times, and in different places. 
Thus—l/ime,—marl of all ſorts, —chalk, 
—lime-ſtone-gravel,—ſhelly ſand, or pure 
ſhells of every denomination, have all been 
employed as manures, with the greateſt 
ſucceſs. 


3 
And as all theſe, excepting lime, always 
contain the calcareous matter in its id 
ſtate, 
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ſtate, we are led to conclude, that they 


operate on the ſoil merely as calcareous, and 
not as ſaline ſubſtances. 6 CCR 

Lime, indeed, is ſometimes applied to the 
ſoil in its cauſtic ſtate, as it comes freſh 
from being flaked, but more commonly at 
ſome conſiderable diſtance of time after it 
has been burnt. However, as burning is 
the only mode uſually employed for re- 
ducing lime-ſtone to powder, and thus 
preparing it for a manure, .the opinion in 
general prevails, that calcination is as ne- 
ceſſary for rendering lime capable of be- 
coming a manure, as for making it fit to 
be employed as a cement. | 

It is, however, of importance to the prac- 
tical farmer, to be informed that this is 
not the caſe. Mr. Du-Hamel, was the 
firſt, who, from an accidental experiment, 
was led to believe that powdered limec ſtone 
was a manure equally efficacious with /ime 
itſelf, He recorded the experiment as a 
great diſcovery. 


Having had occaſion to dreſs a marble 
chimney-piece, for repairing one of his 
country-houſes, the maſon choſe a lawn 


near 
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near the houſe, as. the moſt convenient 


place for hewing the ſtone. After the opera- 


tion was finiſhed, all the large chips were 
picked up and carried away, that they 
might not disfigure the lawn ; but the fine 


powder that had been grinded off by the 


action of the chiſſel, mixed ſo intimately 
with the graſs, that it could not be gathered 
up.— In conſequence of this very full dreſſ- 


ing of powdered lime-ſtone, the graſs after- 


wards grew upon that ſpot with much 


greater luxuriance than on any other part 


of the lawn, and always continued to have 
a much livelier verdure. 

From hence, he, with good reaſon, con- 
cluded, that powdered lime- ſtone might 
be employed as a manure with ſucceſs. 
To try if this would always be the caſe, 
he repeated the experiment ſeveral times, 
by cauling ſame lime-ſtone to be pounded 
on purpoſe ; and found that it never failed 
to promote the fertility of the ſpot on which 
he applied it, in a very high degree. 

WTR 

I choſe to relate this experiment at large, 

for the ſatisfaction of thoſe who may be 


unacquainted with the phy/ica/ cauſe of the 


difference 
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difference between lime and lime-ſtone.— 
To ſuch as are fully appriſed of this, a little 
reaſoning might have been ſufficient to 
afford a certain conviction, that the reſult 
of the experiment muſt have been what 
Mr. Du-Hamel found it. 

Lime is no ſooner flaked, than it imme- 
ately begins to abſorb its. air, and return 
to its former mild ftate ; or, in other words, 
it. becomes fete; in which ſtate it poſſeſſes 
the ſame chemical qualities, in every re- 
ſpect, as lime-ſtone. 

If this be ſpread out thinly upon the far= 
face of the earth, it abſorbs its air in a very 
_ ſhort time.—A few hours, in this ſitua- 


tion, reſtores a large proportion of its air; 


and, in a day or two, at moſt, it be- 
comes perfectly efete, as maſons experience 
when they ſweep together the ſcattered 
particles that have lain round their heaps of 
lime, and attempt to uſe it in mortar by 


itſelf ; for it is then no more coherent than 


ſand, or moiſtened earth. 
Hence, then, it muſt follow, that in every 
caſe, lime is converted into the ſame ſtate 


with lime: ſtone, in a few days after it is 


mixed with the ſoil; fo that if it produces 
any 
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any effect at all as /ime, as a ſaline ſubſtance, 
—it muſt only be at the very. firſt, when it 
is applied; and it muſt act ever alte rwards 
merely as powdered lime-ſtone. 

But it is well known, that lime produces 
ſcarcely any ſenſible effect as a manure at 
the beginning. Even the firſt year after 
it is applied to the ſoil, its effects are incon- 
fiderable, in compariſon of what it produces 
in the ſecond and ſucceeding; years. From 
whence we muſt conclude, that it operates 
upon the ſoil, merely as a mud calcareous 
earth; and that its calcination is of no farther 
utility in preparing it for manure, than as a 
cheap and efficacious method of reducing 
the lime-ſtone to a fine powder. ' 

94. 

It is of importance, that theſe facts ould 
be generally known ;* becauſe it may ſome- 
times happen, that good lime-ſtone ſhall 
be found in places where fuel could not be 
obtained for burning it ; in which caſe, 
ſuch lime-ſtone could be of no uſe to the 
farmer, if calcination were abſolutely ne- 
ceſſary. But, ſeeing this is not the caſe, 
lime- ſtone, even in theſe ſituations, may be 
converted into a moſt beneficial manure, 


if 
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if a ſtream of water can be commanded, 
. ſufficient for driving a mill, for reducing 
the ſtone to powder. 

I have ſeen the model of a mill that had 
been invented for that purpoſe, which was 
conſtructed on the. ſame principles with 
an ordinary gun- powder mill.—It had ſe- 
veral large maſſy ſtampers, compoſed of 
huge blocks of caſt-iron, that were ſuc- 
ceſſively lifted up and let fall by a wheel 
that catched their handles, and, after a 
proper time, ſlipped them again as it re- 
volved round its axis. — Theſe ſtampers 
fell with great force upon the lime-ſtone, 
that had been previouſly broken into pieces 
of a moderate ſize, and placed in a ſtrong 
trough formed for that purpoſe. —Through 


this trough, a ſmall ſtream of water was - 


conveyed, which waſhed away with it, the 
ſmall pieces of lime-ſtone, as they were 
ſucceſſively reduced to powder by the 
ſtampers. This ſtream of water was re- 
ceived into a large reſervoir, in which it 
was allowed to ſtagnate, and depoſit, as a 
ſediment, the lime-ſtone powder it brought 
along with it; the pure water flowing 


gently 
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gently over a part of the brim, which was 
made lower for that purpoſe. 


When the reſervoir. was nearly full of 
this fine powder, the work was ſtopped ; 


the water was drawn off from the refer. 
voir, by taking out ſome plugs left for that 


purpoſe, at different heights, till all that 


was clear had run off: the powdered ſtone 


was afterwards thrown out to the bank, 


and allowed to dry ſufficiently for uſe. 


I have heard that a mill, upon theſe prin- 
Ciples, was erected by the Honourable the 
[Truſtees for managing the forfeited eſtates 


in Scotland, and that a good deal of lime- 


ſtone was pounded with it. But, as it was 
erected in the Highlands of Scotland, where 
roads were bad, and where there was but 


little ſpirit for improvements in agriculture; 


as there was no public demand for the 
manure, after the experiment was ſuffi- 
ciently tried to ſhow that it might be prac- 
tiſed with advantage in other places, the 
mill was ſuffered to lie unemployed. 
: y 5 

But although this may be conſidered as 

a moit valuable diſcovery for thoſe who 


may have a good lime-quarry fo ſituated as 
I | no 
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not to be within the reach of any kind of 
fuel for burning lime-ſtone ;—yet, to ſuch. 
as can obtain fuel at a moderate expence, 
there can be no doubt but that burning is 
the eaſieſt and moſt efficacious mode of 
reducing lime- ſtone to powder that ever 
was invented, and therefore ought always 

to be adopted where neceſlity does not pre- 
dend: 49 = 

EReducing lime-ſtone to powder by cal- 
eination, is attended with this farther ad- 
vantage to the farmer, that it conſiderably 
diminiſhes his expence of carriage. Pure 
lime- ſtone loſes about two-thirds of its 
weight by being thoroughly burned; ſo 
that the man who is obliged to drive this 
manure from a great diſtance, will find a 
very conſiderable ſaving by driving it in 
the ſtate of Hells. But if it were reduced 
to a powder by mechanical triture, he 
could notbe benefitted by this circumſtance. 

Many perſons chooſe to drive lime-ſtone 
from a conſiderable diſtance, and burn it 
at home: But it is obvious they then ſub- 
ject themſelves to a very heavy charge in 
carriage, "which would be avoided by an 
oppoſite conduct, This, therefore, ought 

Vox. I. | never 
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never to be practiſed but where other cir- 
cumſtances may counterbalance this un- 
favourable one. 

§ 6. 

But as lime-ſtone is often, in its native 
ſtate, mixed with ſand in various propor- 
tions and as fand loſes nothing of its 
weight by calcination, it muſt happen, 
that thoſe kinds of lime-ftone which con- 
tain the largeſt proportion of ſand, will loſe 
leaſt in caleination, and of courſe afford the 
. weightieſt lime-ſhells. 

Hence it is obvious, that thoſe who are 
under the neceflity of driving lime from 
a great Uiſtance, ought to be particularly 
careful to make choice of a kind of lime- 
ſtone as free from ſand as poſſible, and to 
drive it in the ſtate of /be/ls; as they will 
thus obtain an equal quantity of manure, 
at the leaſt expence of carriage that is poſ- 
ſible; and the lighteſt ſhells ought, of 
courſe, to be always preferred. 

HT: S 7. 

When lime is flaked, that which con- 
tains moſt ſand falls moſt quickly, and 
abſorbs the ſmalleſt proportion of water.— 
What is pure, requires a very large propor- 


tion 
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tion of water, and is much longer before it 
begins to fall. | 

Hence it happens, that thoſe who drive 
fandy lime-ſhells in open carriages, muſt 
de very careful to guard againſt rain; be- 
cauſe a heavy ſhower would make the 
whole fall, and generate ſuch a heat as to 
be in danger of ſetting the carts on fire; 
whereas pure lime-ſhells are in no danger of 
being damaged by that circumſtance. ——I 
have ſeen a cart loaded with ſuch ſhells, 
which had been expoſed to a continued 
ſhower of rain, as violent 2s is ever known 
in this country, for more than three hours, 
and ſeemed hardly to be affected by it in 
the ſmalleſt degree. I ought to obſerve, 
however, that my experiments were eon- 
fined to only one kind of pure lime, ſo that 
it is not from hence demonſtrated, that a// 
kinds of pure lime will be 88 of the 
ſame qualities. 


8 8. 


Lime-fhells formed from the is. 
Kone, require more than their own weight 


Kk 2 = 
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of water to {lake them properly; whereas 
ſome kinds of lime- ſhells that contain much 
ſand, do not oe . one- foarth part 
of that quantity. wow 
Hence it is nach warla economy in thoſe 
who have pure lime-ſhells, to flake and 
carry them home in the ſtate of - powdered 


lime, than it is in thoſe who have only a 
—_—_ kind of lime-ſhells. 
| 99. 

151 is even, on ſome Scene more ad- 
viſable for thoſe who have very ſandy lime, 
to drive it in the ſtate of -powdered lime, 
than in that of /hells': For, as it is danger- 
ous to give that kind of lime-ſtone' too 
much heat, leſt it ſhould be vitrified, thoſe 
who burn” it can never be certain that the 
whole of the ſtone will fall to powder when 
water is added; till they have actually tried it; 
nor do they think it a great loſs if ſome part 
of it ſhould be imperfectly burned, as it re- 
quires much leſs fuel on a future occaſion 


I have found, by experiment, that pure lime-ſhells 
cannot be ſlaked with leſs than about one-fourth more 
than their own weight of water. When ſlaked in the 
ordinary way, the ſame lime-ſhells took more than 
double their weight of water. | 


| than 


hn 
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than freſh lime-ſtone . and therefore they 


much rather chooſe to err on this, than on 


the oppoſite extreme. 


But, ſhould any one attempt to drive 


this poor ſort of lime in the ſtate of ſhells, he 
would be in danger of carrying home many 
ſtones that would never Full, which would 


more than counterbalance the benefit he 


would derive from the want of the ſmall 
quantity of water that is required to ſlake it. 

On theſe accounts, it may be admitted, as 
a general rule, that thoſe who can have 
acceſs to lime-ſtone which is free of ſand, 
will ſave a great deal in the carriage of it, by 
driving it in the ſtate of /he//s ;—and that, 
on the contrary, it- will be moſt econo- 
mical in thoſe who can only get lime of a 
very ſandy quality, to drive it in the ſtate of 
powdered lime. 

From hence it follows, that the practice 
which now prevails, of carrying ſhell-lime 
by water from one part of the country to 
another, is only an imaginary faving, ob- 
tained at a very high riſque, to thoſe who 
drive ſhells of a ſandy quality ;—but a real 
and unequivocal advantage, of very high im- 

Kkyg portance 
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portance to the community at large, if thefs 
Fell; ate obtained from a pure lime: ſtone. 
Theſe obſervations relate only to the 
bt ſaving of carriage to the farmer -an article 
we of capital importance to him.—It is proper 


now to take notice of ſome other particulars 
that may equally affect him in this way, as 
well as in the application of the lime to 
his ground. 

| § 10. 


A vague opinion, in general, prevails in 
| evefy part of the country, that one ſort of 
lime may be more valuable than another : 
but it does not appear that farmers have 
hitherto had almoſt any rule to direct them 
in the choice of different ſorts of lime; ſome 
eſteeming one ſort /trongeſt, as they term 
it, and ſome valuing another ſort more 
highly, without being able to aſſign any 
ſatisfactory reaſon for the preference they 
give, in either caſe, 
It is of importance, that this matter 
ſhould be elucidated. | 
Although it does not always happen, yet, 
in many parts of the country, the real na- 
ture of lime 1s ſo little underſtood, that the 
weightieſt lime is preferred, as a manure, to 
that 
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% 


that which is lighter ; becauſe it is imagined . /, 8 q 
the firſt has more ſulſtance, and will there- {2 
fore produce a more powerful effect upon mY 
ground, than the fineſt and lighteſt line, 0 

But, there ſeems to be no reaſon to 1 
think, there is any difference in the ſpe- A 1 
cific gravity of different parcels of pure 9 
calcareous matter, when fully calcined ; 1 


therefore, if there is any difference in the | 

weight of various ſorts of lime, it muſt ariſe - n 

entirely from a variation in the quantity or 9 
. gravity of ſome extrancous matter that is 1 


_ — 


mixed with the lime. ; 7 
And as /and is almoſt the only extra- 11 
neous body that is ever found in lime- WH 


ſtone, and is always of much greater ſpe- 
cific gravity than pure quick-lime,—it fol- 
lows, that the weighty lime only ewes its 
ſuperior gravity to a larger proportion of 
ſand that is mixed with it. 

But and is of no value as a manure ; fo 
that he who voluntarily purchaſes this kind 
of lime, in preference to the other, is guilty 
of a great degree of folly; which will be 
the greater, if he has likewiſe to drive it 
from a confiderable diſtance.— It would be 
better for him, if he is determined to uſe 
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nothing but aha lime, to buy ſuch as 
1s pure, if it can be obtained, and mix it 
with ſand after he has got it home, ſo as to 
give it the gravity required. Some might 
laugh at this, as a proof of his folly—and 

juſtly:— But, it is, ſurely, leſs fooliſh in him 
to do this, than to pay money for the ſand 
which he would thus obtain for nothing, 
and drive it from a diſtance, when he might 
have it at his door. This practice would alſo 
be atended with the farther advantage of 
enabling him to know exactly, what quan- 
tity of real lime he applied to his ground, 
as he would not be in danger of conſidering 
the ſand as a part of it. 

. 

Thoſe who have acceſs to only one ſort 
of lime-ſtone, muſt be contented with it, 
whatever may be its quality. But ſuch as 
have an opportunity of chooſing, may be 
benefitted by the following obſervations : 

Pare lime-ſtone, when fully calcined and 
ſlaked, is reduced to-a fine impalpable 
powder, that feels ſoft between the fingers, 
without the ſmalleſt tendency to grittineſs. 
—Such lime as contains fand, is never fo 
ine nor ſo ſoft, but feels gritty between the 
fingers, 
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fingers, and is more or leſs ſo as the ſand is 
coarſer or finer, or in greater or ſmaller 
proportions, 
 'Fhe lime from pure lime-ftone, is al- 
ways of a bright white, when perfectly cal- 
cined, without a tendency to any colour.— 
When it has any colour, it proceeds from 
the ſand, or other uncalcareous matters in 
its compoſition. — There are, however, 
' ſome ſorts of fand, that are of ſuch a pure 
whiteneſs, as not to debaſe the colour of 
the lime in the ſmalleſt degree; but theſe 
are rare: And there are ſome matters that 
alter the colour of the lime a good deal, 
without debaſing its quality in any con- 
ſiderable degree; but theſe are ſtill more 
rare than the former. 8 
Hence it follows, that the beſt lime for 
the purpoſe of the farmer, is that which is 
lighteſt, ſofteſt to the touch , and whiteſt. 


The more they deviate from either of 


by * 
5 
wh 

l 
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* Softneſs to the touch is not an unequivocal proof 
of the purity of lime. I have ſeen one kind of lime, that 
contained a large proportion of an uncalcareous impal- 
pable powder, that was as ſoft to the touch as the pureſt 
lime; but this was a ſingular exception to a rule that is 
very general. | 
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theſe teſts of purity, the worſe they are for 


8 12. | 
That the farmer may have 8 * 


eye, at one time, the ſeveral eriteria of the 
purity of lime, that have been enumerated 
in different places of this Eſſay, I chooſe 


to mention them here all at once.— If he 
is attentive to mark theſe peculiarities, he 
needs be very little ſolicitous about examin- 
ing the qualities of his lime, by any more 


minute or troubleſome trials. — They are 


as under: 


If the lime- ſtone lofes much of its weight 
in calcination, and the lime-ſhells are ex- 


tremely light —if the ſhells require a very 


large' proportion of water to flake them 
fully ;—if it is long before they begin to 


fall; if the lime-ſtone is not apt to run 
lor be vitrified) in the operation of burn- 


ing —if it falls entirely when it gets a ſuf- 
ficient quantity of water, after it has been 
properly calcined ;—if it ſwells very much 
in ſlak ing, and if the lime is light, fine to 
the touch, and of a pure white; he may be 
ſatisfied, that it is extremely good, and may 

uſe 
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uſe it in preference to any other lime that 
js inferior to it in any of theſe reſpeQs, 
Thefe rules are perfectly ſufficient, to 

decide as to the comparitive {value of any 
two kinds of lime that may be oppoſed to 
one another, and may be relied upon as ſuf- _ 
ficiently accurate for the ordinary purpaſes 
of the farmers, 


913. | 

But ſuch as may diſcover a new quarry 
of lime-ſtone, and who with to aſcertain 
with certainty its real value, before they 
put themſelves to any expence about it, 
will do well to employ the following more 
accurate, and in that caſe, more eaſy ana- 
Iyfis. 
As all calcareous matters are capable of 
being diſſolved in acids—and as no other 
earthy matter can be diſſolved in them 
it follows, that if a ſufficient quantity of 
acid is poured upon any body that contains 
calcareous matter, this matter will be 
quickly diſſolved, while the others are 
left behind; and the proportions. of each 
may be accurately aſcertained. 

To try the exact value of any kind of 
lime- ſtone, or other calcareous matter. 
take 


:.- 
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take a quantity of aquafortis *, or ſpirit of 
ſalt T; and having prepared them as in 
the margin , put them into a glaſs or 
earthen veſſel ;—add to that, by little-and 


| | little, 
* Nitrous acid. + Muriatic acid. 
+ All the mineral acids efferveſce and unite with cal- 
ear2ous earths. But as the vitriolic acid (ſpirit or oil 
of vitriol) does not drfſolve the calcareous matter, but 
forms a new concrete, that ſtil] retains its ſolid ſtate, it is 
not fit for this experiment. ; 

And as it ſometimes happens, that a little vitriolic acid 
is mixed with either the nitrous or muriatic acids, it be- 


£ 2 . * \ — 
comes neceſſary to be certain that this is not the caſe, 


before they are employed in this experiment. 

The eaſieſt way of trying if theſe acids are free from 
the vitriolic, is to put a little chalk into them before 
you employ them. If the acid is pure, the chalk will 
diſſolve very readily ; but if not, ſome part of the chalk 
will fall to the bottom, in the form of a pure white 
ſediment.— When this is the caſe, add ſmall bits of 
chalk, by little and little, till no more of that white ſedi- 
ment appears, —after which, the acid may be kept for 
uſe, as ſufficiently pure. 

If the nitrous acid is ſo ſtrong as to have a flight 
brown, or reddiſh appearance, it ought to be diluted 
with water, till it aſſumes a greeniſh look. — As it is 
bought in the ſhops, fag the uſe of dyers, &c. it is uſu- 
ally weak enough, 

If the muriatic acid is ſo ſtrong as to have a bright 
yellow colour, or emits fumes when the bottle is open- 
ed, it ought to be diluted, by adding water, till it a- 


ſumes 
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little, a known quantity of the matter you 
mean to examine, which had been previ- 
ouſly dried, and reduced to powder. After 
each addition, ſuffer the violent efferveſcence 
or ebullition that will enſue to abate before 
more is added. When the whole of the 
powder is put to the acid, and the efferve- 
ſcence entirely ſubſided, ſtir it about ſeveral 
times with a piece of tobacco-pipe, and al- 
low it to remain for ſome time, that the 
acid may act upon every particle of the * 
matter, and thoroughly diſſolve it. And to 
be certain that there has not been too little 
acid, put a ſew a drops of freſh acid to the 
ſolution, which will excite a freſh efferve- 
ſcence if the whole is not fully diſſolved. 
When no change 1s produced by this addi- 
tion, it is a certain proof that the whole of 
the calcareous matter is already diſſolved. 
Take then a piece of filtering paper, tho- 
roughly dry, the weight of which is alſo 
known fold it properly, and put it in a 


ſumes almoſt a colourleſs tranſparency, with a very faint 
tinge of yellow. 

When they are thus prepared, either of theſe acids 
may be uſed indiſcriminately for this experiment, as 
they are equally proper. | | 
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glaſs finnel—pour the whole of the ſolu- 
tion, with the matter that may have ſub- 
fided, into the funnel, and allow it to 
filtre through the paper flowly. When 


the fluid part has thus drained off, fill up 


the filtre again with pure water, to waſh 
off the whole of the ſaline parts from the 


refiduun*. Add water, in this manner, till 


it comes off without any ſaline taſte, — 
ſuffer it then to drop off entirely,—dry it 
thoroughly.—and weigh the paper, with 
its contents. — The difference between 


which, and what the powder and paper 


were at the beginning, is the whole weight 


of the calcareous matter; ſo that its pro- 


portion to the whole maſs 1 is perfectly aſ- 


| certained. 


In this manner I have Sale a 
great many different kinds of lime- ſtone, 
and have found them vary in all degrees 
of purity, from ſuch as were entirely ſo- 
table in acids, as ſagar or falt is in water, 
to others that contained only one- twelfth 
of their weight of ſoluble matter, and 
eleven-twelfths of ſand.— The ordinary 


*The matter that remains undiflolyad. = 
| kinds 


* 6 
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kinds of lime-ſtone contain from one-third 
to two-thirds of their, weight of ſand.— 


Hard chalk is uſually a pure calcareous 


earth, ſoluble in acids - and ſome ſorts of 
lime-ſtone may be met with that are 


equally pure, but theſe' are rare. The 


only extenſive lime-quarries of fuch a 
pure lune-ſtone, that I have met with, are 


at Sunderland, in the county of Durham, 


where there are ſeveral quarries of exceed- 
ingly fine lime-ſtone, the beſt of which 
belonged, in the year 1777, to Mr. James 
Galley, of that place. There are ſome 
quarries farther up the river WRAR, the 


ſtone of which is of a much inferior 


quality. 

Were all the ſtones in the fame quarry 
equally pure, the above would be a per- 
feet and unexceptionable method of aſcer- 
taining the purity of any lime-ſtone : But 
it often happens, that in a quarry of the 
very worſt quality, there are ſome pieces 
found that conſiſt of pure ſpar, that are 
entirely free of any mixture of ſand ; and 
in other quarries of a better ſort, there 
are often fmall veins of an impure ſort of 
8 mixed through the rock; ſo that if 

2 | either 
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either of theſe ſhould chance to be picked 


out as a ſpecimen for trial, the reſult would 
not be juſt. 

To avoid falling into this miſtake; any 
one who wiſhes to make an accurate an- 
alyſis of any newly diſcovered lime-ſtone, 
will do well to take eight or ten ſtones 
from different parts of the quarry, that 
are ſomewhat different in appearance 
from one another ; and, having taken a 
chip from each, pound the whole together, 
to afford a proper ſubje& for the experi- 
ment. | 

The fame experiment might be tried 
with. lime—but it is evident "the propor- 
tions would be different in the ſame ſtone, 
from. what they would be if tried before 
calcination—as lime wants its fixed air, 
&c. which it had when in the ſtate of 
lime- ſtone. But as the lime is more liable 
to be varied by accidental circumſtances, 
it is beſt to try the experiment with lime- 
ſtone. 

914. 

It is in general believed, that the lime 
made of the hardeſt lime- ſtone is ſtronger, 
as it is called, by which is meant more 
. | powerfully 
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powerfully efficacious as a manure, than 
that which is made from materials of a 
ſofter nature. Hence it is in general aſ- 
ſerted, that lime made from chalk, is much 
weaker, as a manure, than that which is 
made from hatder lime-ſtone. 

Nothing, however, can be more erro- 
neous than this hypotheſis.—In the for- 
mer part of this Eſſay, I have had occa- 
ſion to explain pretty fully what is the real 
difference between chalk and lime-ſtone— 
and nothing can be more certain, than 
that the lime made”of chalk -is purer than 
that made from almoſt any lime-ſtone— 
and contains a much larger proportion of 
calcareous matter; on which account, it 
muſt be more efficacious as a manure, 
than any of theſe more impure kinds of lime. 

The hardeſt lime-ſtone that I know, is 
that belonging to Mr. Galley, at Sunder- 
land, —Its external appearance rather re- 
ſembles flint than lime-ſtone ;—yet the 
lime made of this exceedingly hard ſtone, 
is as light, as white, and as ſoft to the 
touch, as the pureſt chalk- lime. Alt dif- 
ters not from that in any refpe&t—inſo- 
much that I defy the greateſt connoiſſeur 
in theſe matters to diſtinguiſh between it 

. L1 | and 
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and the pureſt chalk-lime, when perfedtly 
calcined, by any other means than by the 
pieces of flint that are ſo often met with 
among chalk- lime. 

Rind from this lime, obtained from theſe 
very hard ſtones, as perfect chalk may be 
artificially made by the ſimple proceſs de- 
{cribed p. 445, as was ever obtained from 
any quarry in England. 

From theſe conſiderations, therefore, I. 
am obliged to conclude, contrary to the 
common opinion, that chalk-lime is, almoſt 
in all caſes, more efficacious as a manure, 
than any lime obtained from hme-ſtone, 
in equal quantities—as it is extremely 
rare to meet with a lime-ftone that con- 
tains near ſuch a large proportion of 
calcareous matter; on which account it 
ought always to be preferred by-the far- 
mer, where both can be had at the ſame 
price. 

815. 

We know little certain about the mode 
in which lime operates, excepting that it 
acts merely in conſequence of its being 
mixed with the ſoil in ſubſtance, —If a 
heap of lime, of a conſiderable thickneſs, 
thall have lain ever ſo long upon one ſpot, 
| and 
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and be afterwards carried clean away from 
it, ſo that none of the particles of the 
lime remain to be mixed with the ſoil, — 


that ſpot will not be-richer, or carry more 
luxuriant crops, than the places around it; 


which, every one knows, is not the caſe 
with regard to dung. 


Again—If lime be ſpread upon the flie- 
face of the ſoil, and allowed to remain 
there, without being ploughed in, its effects 
will ſcarcely be perceived for ſeveral years, 
till. it has had time gradually tofink through 


the ſward, and mix with the ſoil; after 


which, its effects begin to be perceived, 
although much leſs ſenſibly than if the ſame 
quantity of lime had been intimately mix- 
ed with the ſoil by r means of the Ju 


and harrow. 


T am not a ſtranger to the improve- 
ments that have been made in Derbyſhire, 
by means of lime, without the plough ; 
but this is no exception to what I have 
ſaid.— The effects are flow though cer- 
tain. Thoſe who inhabit” countries that 
admit of the plough, are often adviſed to 
lay lime upon the graſs, and are made to 


believe that their paſture will be inſtantly 


1.12 mended 


my 
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mended by it, nearly in the ſame percep- 
tible manner as if it had been dunged, 
This, I myſelf have tried, and have ſeen 
it tried by others—but always found that 
the graſs for the firſt year was rather hurt 
than benefitted by it; nor was it ſo much 
improved in ſucceeding years, as if the 
ſame quantity of lime had been applied, 
and intimately mixed with the ſoil.—In 
this mode of applying lime, therefore, it is 
long before it yields a proper return; and 
is not to be recommended to a poor man, 
unleſs where A ogy him to prac- 
tiſe it. 
| $ 16. 

If, then, lime acts upon the ſoil more 
en in conſequence of being in- 
timately mixed with it, we may naturally 
conclude, that it will produce a more ſen- 
_ fible effect, When it is reduced to exceed- 
ingly ſmall particles, than when it is applied 
'to the ſoil in larger lumps ; as theſe do not 
admit of being ſo intimately mixed with 
the particles of the ſoil. 

But no method has ever yet been diſ- 
covered for reducing calcareous matter to 
ſuch {mall component parts, or of ſpread- 

| ing 
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ing it ſo evenly over a field, or o — 


it ſo intimately with the ſoil, as by cal- 
cination. Accordingly, it is found, that 


lime will produce à very ſenſible effect 
upon the ſoil, when applied in much 
ſmaller quantities, than any other calca- 
reous matter whatever. 

Conſidered in this view, it can never 
be expected that lime-ſtone, reduced to 
powder by any kind of mechanical triture, 
will produce fuch a ſenſible effect upon 
the ſoil, as the ſame quantity of calcare- 
ous matter in the ſtate of lime, i properly 
applied; becauſe it is impoſſible, by me- 
chanical means, ever to reduce it to ſuch 
a fine powder as it naturally falls into 
after calcination. *' ö 


i Rur: $f 17. 

Auch, however, depends upon the i 
of applying the lime to the ſoil, after cal- 
cination. If it is ſpread as ſoon as it is 
ſlaked, while yet in a powdery ſtate, a 
very ſmall quantity may be made to cover 
the whole ſurface of the ground, and to 
touch an exceedingly great number of 
particles of earth. But, if it is ſuffered to 
lie for ſome time after ſlaking, and to get 
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ſo much moiſture as to make it run into 
. Elads, or cake into large lumps, it can 
never be again divided into ſuch ſmall. 
parts; and, therefore, a much greater 
quantity is neceſſary to produce the ſame 
effect, than if it had been res in its 
N ſtate. 

But if the ſoil is 3 to be con- 
tinied Joo in tillage—as theſe clods are 
annually broken fmaller by the action of 
the plough and harrows, the lime muſt 
continue to exert its influence a- new upon 

the ſoil for a great courſe of years: —it 

will produce an effect nearly ſimilar to 
that which would be experienced by an- 
nually ſtrewing a ſmall quantity of pow- 
dered lime over the ſurface of the foil, 
But as the price of the lime muſt, in the 
firſt caſe, be paid by the farmer altogether, 
at the beginning, which only comes to be 
ſuoceſſively demanded in the other caſe, 
this deſerves to be attended ta, as it may 
become @ conſideration of ſome: 4mport- 
ande where lime is dear, ot ans not 
| _ Sentful.,.. ; 0 

2 RS ON 

"il few particular are prafhical farmers 


more 


AS A MANURE. 519 


more divided in opinion, than abgut the 
quantity of lime that may be laid upog 
an acre of ground with profit, gr geyen | 
with ſafety. Some require that if ſhould 
be applie in fuch ſmall quantities, as 
thirty or forty buſhels to the acre; and 
aver, that if more is uſed, the ground will 
be abſolutely ruined: while others main- 
tain, that ten times that quantity may be 
applied with ſafety. 

A great variation may, no doubt, be 
produced in this reſpect, by a difference in 
the nature of the ſpil,—ja the ate of cyl. 
ture it is under at the time, —in the 
quantity of calcaregus matter with which 
it may have been formerly ipapregnated ; 
—and perhaps a variation may ſometimes 
ariſe from other circumſtances, that haye 
never yet been attended to. | 

A difference will likewiſe ariſe from the 
quality of the lime that is applicd, and 
from the manner in which it is employed. 
Some kinds of lime contain, perhaps, ten 
times more calcarcays. matter than other 
kinds: — And it has been ſhown above, 
that a very great difference may ariſe from 
the mode of applying the lime. | 

LEFS Conſidering 
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Conſidering all theſe circumſtances, it 
would appear a little preſumptuous in any 
one to preſcribe poſitive rules that ſhould 
be generally adopted in this reſpect.— This 

I ſhall not attempt but ſhall relate, with 
candour, ſuch obſervations as have occur- 
red to myſelf, in the courſe of a pretty ex- 
tenfive experience of this manure, 

$ 19. 

It is common to hear thoſe, who have 
bad little experience of lime as a manure, 
recommend very great caution, leſt too 
great a quantity be employed, for fear of 
burning the ſoil, as they expreſs it. This 
idea of burning has been evidently adopted, 
from what is experienced by applying cauſ- 
tic lime to animals or vegetables, in large 
quantities, as it often corrodes and ſhri- 
vels them up, and produces other effects 
which greatly reſemble thoſe of fire: But 
it cannot produce any ſuch effects, unleſs 
there are vegetables growing upon the ſoil 
at the time. In that caſe, the vegetables 
might, indeed, be corroded by the lime, if 
rain ſhould fall immediately after it was 
ſpread, when newly flaked but as it 
loſes this fiery corroſive power in a few 
days 
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days after it is ſpread, nothing of that 
kind can be expected to happen to the „. 
Accordingly, we never hear of crops being 
burnt up with too great a quantity of 
lime, in thoſe countries where it has long 
been uſed as a common manure—although 
it is there often employed in much larger 
quantities than in any ather places, where 
it is more rare. Fa 

I myſelf have had the experience of 
lime in all proportions, from one hundred 
to above ſeven hundred buſhels to the 
acre, upon a great variety: of ſoils; and 
have always found, that its effect in pro- 
moting the fertility of the ſoil, has been 
in proportion to the quantity employed, 
other circumſtances being alike. 50 

The expence in moſt caſes prevents 
farmers from employing this manure 
in greater quantities than thoſe above 
mentioned ; but accidental circumſtances 
clearly ſhow, that if it were applied in 
much larger quantities, the effect would 
only be to promote the luxuriance of the 
crop in a higher degree. 

| § 20. 
A gentleman of my acquaintance, in 
| 8 | whoſe 
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whoſe veracity I perfectly confide, hap- 
pening to be from home when a large field 
was limed,—and having no occaſion for 


the whole quantity of lime that had been 


brought for that purpoſe, and laid down 


m one corner of the field, his ſervants, 


without driving it away, mixed what re- 
mained with the ſoil, although the lime 
lay there about four inches thick over the 


Whole ſurface. The effect was, that for 


many years afterwards, the grain in that 
place was ſo immoderately luxuriant, that 
it fell over, and rotted before it came to 
the ear. After many years, this luxuri- 
ance abated a little, ſo as to allow the 
grain to ripen ; — but it was there always 
much more luxuriant than in any other 
part of the field. 

An accidental experiment, Ba fimilar 
to this, fell under my own obſervation, It 
happened that the ſervants of another 
farmer laid, by miſtake, a few heaps of 
lime upon a graſs-field that he did not 
intend ſhould be broken up at the time. 
The miſtake was ſoon diſcovered, and no 
more lime was laid down at that place, 
and the few heaps (about a buſhel in each) 

| were 
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were allowed to lie, neglected, without be: 
ing ſpread.— The field was, peſtured upon 
for ſeven or eight years after that, before 
it was converted into tillage; and the heaps 
were by that time become ſo flat, and ſo 
far ſunk into the ground, that they could 
hardly be diſcovered. 
Before it was ploughed up, "the hide of 
the field was. limed, and this part of it 
equally ſo with the reſt; nor were the old 
heaps touched till the plough went through 
them in tilling the field, when the lime was 
there turned up, with only a very ſmall 
mixture of ſoil. The conſequence was, 
that at every one of theſe heaps, a tuft of 
corn ſprung up with fuch luxuriange as 
to be entirely rotted before harveſt and 
for many years afterwards, theſe tufts could 
be diſtinguiſhed from the other parts of the 
field, at a very great diſtance, like ſo. many 
buttons on a coat 5——and, perhaps, ebe 
ſo to this day. 

From theſe experiments, as well as ech 
conſiderations that will afterwards. occur, 
there ſeems to be reaſon to conclude, 
that on ſoils which do not naturally abound 
with chalk, or other calcarcous matter, there 


18 
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is leſs danger i in giving too much lime, than 
in applying too little; except in thoſe caſes 
where an over-luxuriance is dreaded. 

$21. | 

* . often heard it urged, as an objec- 
tion to the uſe of lime as a manure, that 
although it does indeed promote the fer- 
Ulity of a ſoil, in a higher degree at firſt, yet, 
in the end, it renders it much more ſteril 
than formerly; ; on which account, Ny lay, 
it ought not to be at all employed. 

This, like many other objections to uſe- 
ful practices, takes it riſe entirely from the 
avarice and unſkilfulneſs of thoſe who com- 
plain. —It is chiefly heard of in thoſe parts 
of the country where it is not uncommon 
for a farmer, after once liming, a poor ſoil, 
to take fifteen or ſixteen crops of oats ſuc- 
ceſſively, without any other dreſſing or al- 
| ternation of crops. It muſt be a good ma- 
nure that enables theſe ſoils to produce 
ſuch a number of ſucceſſive ſcourging crops 
of any ſort: But it woyld be a marvellous 
one, indeed, if it ſhould prevent thoſe fields 
from being exhauſted by them. 

But, is it not well known, that in all the 
richeſt and beſt improved parts of the coun- 
4 try, 
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try, lime has been Jong employed as a ma- 
nure ?—yet, ſo far are theſe ſoils from be- 
ing rendered ſteril by it, that it is doubtful 
if any art, without the aſſiſtance of lime, or 
ſome calcareous matter, could ever have 
brought theſe fields to their preſent degree 
of fertility. Thoſe, therefore, who com- 
plain of the hurtful effects of lime as a ma- 
nure, proclaim what they ought to conceal, 
that they have had in their poſſeſſion a 
treaſure, which might have enriched their 
poſterity, but which they have idly ſquan- 
dered away in their own life- time. 
§ 22. 
We are not only unacquainted with the 
mode in which lime operates upon the ſoil, 
but we are even, in a great meaſure, igno- 
rant of the actual changes that are produced 
upon the earth, after this manure is applied. 
So much time is neceſſary to diſcover theſe, , 
and ſuch accuracy of obſervation is re- 
quired, that it will, perhaps, be long before 
the whole ſhall be fully aſcertained. I ſhall 
mention a few that have occurred to my- 
ſelf. 
It is often aſked, how 1 the effects of 
lime may be perceived on the ſoil? and, if 


by 


i 
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oy this queſtion it be meant to aſcertain the 


length of time that the effects of lime will 


be perceptible in promoting the luxuriance 
'of the crop after one tnanuring, it is no 


wonder that very different anſwers ſhould 
be given, as the effects muſt vary with the 
quantity or quality of the lime employed, — 
the nature of the crops that follow, and 


many other circumſtances, that it would be 


impoſſible here to enutnerate. _ 
But if it be viewed in another light; 


if lime be ſuppoſed to alter the ſoil, fo as to 


render it ſuſceptible of being affected by 


other manures in a more ſenſible degree, — 


ſo as to make it capable of producing crops, 


that no art could otherwiſe have effected, 
and to admit of being improved by modes 
of culture that would not otherwiſe have 
produced any fenfible benefit; the anſwer 
to the queſtion would be more eaſy,—as, in 
this light, it is pretty plain, that its effects 
will be felt, perhaps, as long as the ſoil exiſts. 

believe, farmers are ſeldom accuſtomed 
to confider lime, or other calcareous ma- 
nures, in this laſt point of view ; although, 
when it'comes to be enquired into, I doubt 
not but this will be found to be-by far the 


moſt 
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moſt valuable effect of theſe manures. A 
few facts will beſt illuſtrate my meaning: 

In Derbyſhire, the farmers have found, 
that by ſpreading lime in conſiderable 
quantities upon the ſurface of their heathy 
moors, after a few years, the heath diſap- 
pears, and the whole ſurface becomes c- 
vered with a fine pile of graſs, conſiſting ot 
white clover, and the other valuable ſorts 
of paſture-graſſes. This ſhows, that lime 
renders the ſoil unfriendly to the growth 
of heath, and friendly to that of clover. 

It is found by experience, that in all 
porous ſoils, which are not expoſed to too 
much dampneſs, in every part of Scotland, 
where lime has not been employed, heath 
has a natural, and almoſt irreſiſtible pro- 
penſity to eſtabliſh itſelf. In thoſe parts of 
the country where lime has been much 
uſed as a manure, we find, that the fields 
may be allowed to remain long in graſs, 
without becoming covered with that noxi- 
ous plant. | | 

Again: It is well known. by thoſe who 
have been attentive, and have had opportu- 
nities of obſerving the fact, that peas, of 
any fort, can never be ſucceſsfully culti- 
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. vated in any part of the country, where the 
foil is not of a very ſtrong clayey nature, 
or where lime or other calcareous manures 
have never been employed. If the ground 
be made as rich as poſſible with common 
dung, although the peas, in that caſe, will 
vegetate, and grow for ſome time. with 
vigour; yet, before they begin to ripen, 
they become blighted, —uſually die away 
entirely before the pod is formed, and but 
rarely produce a few half-formed peas. _ 

But if the ground has ever been limed, 
although, perhaps, at the diſtance of thou- 
ſands of years before that period, it never 
loſes its power of producing good crops of 
| peas, if it is put in a proper tilth fof car- 
wing them at that time. 

Again: — In countries that have never 
been limed, the kinds of graſs that ſponta- 
- neouſly appear, if left to themſelves, are 
the ſmall bent-graſs and feather- graſs.— 
In places where lime has ever been uſed, 
the ground, if exhauſted, produces fewer 
plants of theſe graſſes; — but in their ſtead, 
white clover, the poa and feſcue graſſes, 
chiefly abound. 

The ſoil, in either of theſe caſes, may be- 


come 
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come equally poor ;—that is, may produce 
equally ſcanty crops : But, the means of 
recovering them will be ſomewhat differ- 
ent. In the laſt caſe, a fallow ſeldom fails 
to prove beneficial. In the firſt, it is often 
of no effect, ſometimes, even hurtful. In 
the laſt, a moderate drefling of dung, pro- 
duces a much more ſenſible and laſting 
effect, than in the other. In the laſt, the 
quality of the graſs, as well as its quantity, 
rather improves by age. In the firſt, theſe 
circumſtances are reverſed. 

I might mention ſeveral other obſerva- 
tions, tending to ſhow that ground, which 
has been once impregnated with calcare- 
ous matter, acquires qualities from that 
moment which it did not poſſeſs before, 
which i it ever afterwards retains, and never 
returns exactly to its former ſtate.— But, I 
have ſaid enough to ſuggeſt this idea :— 
future obſervations will ſhow how juſtly it 
1s founded. 


$ 23. 

Although lime has ſuch powerful effects 
on the ſoil, it does not ſeem ever to in- 
corporate with the mould, ſo as to form 
one homegeneous maſs; but the lime re- 

Vor. I. Mm mains 
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mains always in detached particles, which 
are larger or ſmaller, in proportion as it 
has den more or leſs perfectly divided 
when it was ſpread, or broken down by 
the ſubſequent mechanical operations the 
ſoil may have been made to undergo. 

Hence it happens, that in h ee if 
there chance to be any lumps of calcare- 
ous matter in a dry ſtate, upon the ſurface, 
they naturally tumble into the bottom of 
the open furrow, as ſoon as the earth is 
edged up upon the mould-board, ſo as to 
fall into the loweſt place that has becn 
made by the. plough before the furrow 1s 
fairly turned over. 

In conſequence of this circumſtance, it 
muſt happen, that, in the courſe of many 
repeated ploughings, more of the lime will 
be accumulated at the bottom of the ſoil, 
than in any other part of it. And as the 
plough ſometimes goes a little deeper than 
ordinary, the lime that on theſe occaſions 
chances to be depoſited in the bottom of 
theſe furrows will be below the ordinary 
ſtaple of the foil, it will be uſeleſs for the 
purpoſes of the farmer. It is commonly 
. that the lime has Junk through 

the 
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the ſoil by its own gravity ;—although it is 
certain, that lime is fpecifically lighter than 
any ſoil, and can only be accumulated at 
the bottom of the mould by the means 
above deſcribed ; others think, that the 
lime is chemically diffolved, and afterwards 
depoſited there ; but this idea is not cor- 
roborated by the facts that have fallen under 
my obſervation. The directions that fol- 

low are equally applicable in either caſe: 
To obviate this inconvenience, it be- 
hoves the farmer, —in the firſt place, to be 
extremely attentive to have his lime divided 
into as ſmall particles as poſſible at the 
time of ſpreading: For, if theſe are ſuffi- 
ciently ſmall, they incorporate ſo intimately 
with the mould, as to be incapable of being 
eaſily detached from it. —On this account, 
as well as others, it is always moſt adviſe- 
able to ſpread the lime when in its dry 
powdery ſtate, immediately after flaking, 

before it has had time to run into lumps. 
It is alſo of importance to plough the 
ſoil with a more ſhallow furrow than uſual, 
when lime is put upon it; eſpecially the 
firſt time it is ploughed after the lime has 
been ſpread upon its ſurface : Becauſe, at 
M m 2 that 


* FT Md 
4 


5% oF leck. LIME 
that oloughing, the lime 3 all on | ihe 
ſurface, a larger proportion of it is turned 
into the bottom of the laſt-made furrow, 
than at any ſucceeding ploughing ; and 
therefore more of it will be buried beneath 
the ſtaple than at any other time, if the 
furrow ſhall have been very deep. 

This circumſtance becomes more eſſen- 
tially neceſtary 1 in ploughing graſs- -ground 
that has been newly limed ; . becauſe, in 
this cate, the lime i 18 leſs capable of being 
mixed with any part of the ſoil than in 
any other. 
It alſo becomes extremely neceſſary, in 
all ſucceeding times, to guard as much as 
poſſible againſt Ploughing to _ unequal 
depths. 


* 


I have hitherto ſpoken only of lime as a 
manure but molt. of theſe obſervations, 
it will appear, may be equally applied to 
other calcarcous matters. That the com- 
N value of theſe, and the real differ- 
nce between them, when compared ſepa- 

b a with lime, as well as with one 
another, may be fully underſtood, it will be 


neceflary to conſider each claſs of theſe ſub- 
{tances 


- 
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ſtances ſeparately, and point out with pre- 
ciſion its peculiar diſtinctive qualities. 


* 


* 


§ 24. 


OFC HAL K. 

All the writers on agriculture whom I 
have ever yet met with, have conſidered 
the ſeveral claſſes of calcareous ſubſtances 
as diſtinct kinds of manures, and as poſſeſſ- 
ing qualities extremely different from one 
another on many occaſions. And hence 
it happens, that ſometimes one of theſe, 
which chances to have become the favour- 
ite of the author, and ſometimes another, 
is highly recommended, while the others 
are deſpiſed as uſeleſs, or reprobated as 


pernicious. 


In this manner, a very late. Writer 4, 


with whom chalk is a peculiar favourite, 


ſays, I will lay it down as a certain and 


incontrovertible maxim, 


that cha/7 freſh 


from the pit, laid on and managed as be- 
fore directed, in the proper ſeaſon, will 
enrich every ſort of earth it is laid upon; 
and that lime, on the contrary, laid on at 


*The Author of the Complete Engliſh Farmer. 
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whatever time, or managed in whatever 
manner, will, after the firſt or ſecond 
year, impoveriſh every ſoil it mixes with.” 
It would be no difficult matter to pro- 
duce "other authors, who, in a like deci- 
five manner, reprobate the uſe of chalk, 
while they enlarge, without bounds, on 
the qualities of lime; and others who pre- 
fer marle of different ſorts, or fome of the 
other claſſes of calcareous earths, as the 
moſt valuable of all manures—while they 
condemn the others MII all bounds of 
moderation. 
The truth, however, is, that although 
theſe authors may be right in recommend- 
ing their own favourite manures, the bene- 
ficial effects of which they may have often 
experienced; as they uſually condemn 
the others merely from carly prejudices, 
or imperfect trials of them, which have 
not ſucceeded, their deciſions ought only 
to be conſidered as a proof of their being 
unacquainted with the rea/ qualities of 
the matters they condemn, and of that 
preſumptuous weakneſs which is ever the 
attendant of ignorance, 


Nothing 
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Nothing can afford a ſtronger proof, 
that the author above mentioned was to- 
tally unacquainted, either in theory or 
practice, with the real difference between 
chalk and lime, than the poſitive diſtinc- 
tion he has made between theſe two ſub- 
ſtances as a manure &. 

925. 

It has been demonſtrated in the preced- 
ing part of this Eſſay, that lime differs 
not in any of its qualities from chalk, 
except that it is deprived of its fixed air; 
which can have no effect on it as a ma- 
nure, becauſe it again abſorbs that fixed 
air before it has been a few days applied 
to the ſoil. After this period, therefore, 
what was originally lime, is now chalk, — 
and muſt have the ſame effects upon the 
ſoil in every reſpect, as an equal quantity 
of chalk, equally ſpread upon it, would 
M—_M 

It is eaſy, however, for thoſe who at- 
tend to the practice of this Gentleman, to 
account for his partiality to chalk. The 


* The Reader ought to be informed, that the lime 
he condemns, is lime made from the very chalk he fo 
much approves of. | 
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quantity of chalk he recommends, is twen- 
ty-five loads per acre ; which, I ſuppoſe, 
may be about twelve hundred buſhels * 
He adviſes only ten or fifteen buſhels of 
lime. Is it ſurpriſing that the effects of 
theſe two dreſſings ſhould be extremely 
different ?. 1 

He ventured once to give a field of clay 
a dreſſing of fixty buſhels of lime ;—after 
which he took, 


%. 


1. wheat, produce 16 buſhels, 
OO. - 4 quarters, 
3. barley, = - 5 buſhels, 
4. clover, - worth nothing. 


Hence, ſays he, the lime has ruined 
my ſoil. : 

The ſoil was acknowledged to be poor— 
Inſtead of ſixty, it is doubtful if fix hun- 
dred buſhels would have been ſufficient 
to make it produce good crops, under a 
management ſo exccrable in other reſpects. 

But—to leave off theſe ungracious ſtric- 
tures, I now proceed 


* A had, I underſtand, to be a waggon-load—which, 
I ſuppoſe, may contain between five and fix quarters. 
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CHALE, as has been often ſaid in the 
courſe of this Effay, is a pure calcareous - 
earth, haſtily concreted. Sometimes it is 
mixed with a ſmall proportion of argilla- 
ceous * matter, in which ſtate it approaches 
to the nature of marle. In either the one 
or the other of theſe ſtates, it is employed 
as a manure in the countries where it 
abounds. | 
Chalk differs not from lime in any par- 
ticular that can affect the farmer, unleſs 
it be that lime, by being in the ſtate of a 
fine powder, admits of being more equally 
ſpread upon the ground, and more, inti- 
mately mixed with the ſoil, than chalk ;— 
from whence it follows, that a much ſmal- 
ler quantity of lime may be employed ſuc- 
ceſsfully as a dreſſing for ground, than 
could poſſibly be the caſe with chalk. 1 
In order, therefore, to make chalk pro- 
duce the greateſt poſſible effect upon the 
ſoil, it becomes neceſſary to reduce it in- 
to as ſmall pieces as can be done; fo 
that it ought to be an object of great im- 
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portance to thoſe farmers who have an 
opportunity of employing this ſubſtance, to 
diſcover what is the eaſieſt and leaſt ex- 
penſive method of reducing it, as ſoon as 
poſſible after it is ſpread upon the foil, in- 
to very {mall portions. | 

Chalk is ſuch a porous ſubſtance, that 
when in its native bed, after long and con- 
tinued rains, it is found to have imbibed a 
great deal of moiſture, by which it aſſumes 
a ſoftiſh feel to the touch. 

But if chalk be dug out of the pit and 
dried ſlowly and perfsdly by the heat of 
a ſummer's ſun, its pores become in ſome 
degree contracted ; — it reſiſts, in a great 
meaſure, the freſh admiſſion of water, and 
acquires a much greater degree of hard- 
neſs, than when it was originally dug from 
the quarry. 

On the contrary, if it be taken from the 
pit during the wet weather in winter, and 
expoſed to the rains that uſually fall at 
that ſeaſon, it has never time to dry—its 
pores remain quite full of water; and 
when. the froſt comes on, that water in 
the act of freezing, being greatly ex- 
panded, burſts it forcibly aſunder, and 

makes 
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makes it crumble down into a ſlimy kind Fi 


of powder. And as the pieces that may f j 
remain undecompoſed, continue to abſorb il 1 
more as the rains fall from the heavens, 1 
the froſts that may ſucceed occaſion a [94 
new diſſolution ;—ſo that by theſe alter- 1 

nate rains and froſts, the whole is in time | | 
totally divided, fo as to admit of being | | 
pretty evenly ſpread, and mixed with the 1 
ſoil. 


For theſe reaſons, it is always expedi- 
ent to dig the chalk in the beginning of 
winter, and to ſpread it immediately upon 
the field as well as can be done, ſo as to 
expoſe it to the viciſſitudes of the winter 
weather, before it has had time to harden 
after being taken from the pit. 

58 27. 5 

As the chalk ought always to be carried 
to the field while yet wet, it, in a great 
meaſure, prevents thoſe who may be at a 
diſtance from the place where it is found, 
from being benefitted by this manure ; 
becauſe the carriage of it would in theſe 
circumſtances be extremely burdenſome. 

To obviate this inconvenience, it be- 
comes a very economical practice, to re- 
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duce it to the ſtate of lime before it is car- 
\ried home : For, in this way, the weight 
is not only much diminiſhed by the ditli- 
- pation of all the moiſture from the chalk, 
but it can alſo be carried home in ſum- 
mer, when the weather and roads are at 
the beſt; and a much ſmaller quantity 
will produce an equal effect, than when it 
is in the ſtate of chalk. 

Thoſe, therefore, who have no other 
calcareous manure within reach of them 
but chalk, when that is at a conſiderable 
diſtance, ought always to drive it in the 
ſtate of lime. But thoſe who are cloſe by 
the pit, wall, in genera], find it more eco- 
nomical to employ it in the ſtate of chalk, 

| C 26, 

Chalk ſo much abounds in the ſouthern 
parts of Britain, that ſhips ſometimes bring 
it as a ballaſt to the north; on which oc- 
caſions, it may be purchated at a mode- 
rate price by the farmer.—But although 
it contains perhaps nearly an equal quan- 
tity of calcareous matter as the ſame bulk 
of ſome very pure kinds of lime, yet it 
will not be good economy in him to pur- 
caſe it at the fame price with the lime,— 


, I 
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as at leaſt three or four times more chalk 
than lime will need to be applied to his 
ſoil, before it produces an equal effect: 
For, as it is impoſſible to get that hard dry 
chalk reduced to ſmall enough parts, a 
great quantity muſt be applied before it 
can produce any ſenſible effect; and al- 
though the effects of this manure may be 
laſting, yet it is never any thing near 
equal to lime, if applied in equal quan- 
tities. 

Another calcareous matter, of great uti- 
lity as a manure, is marl— The diſtinc- 
tive properties of which fall now to be 
conſidered. Tr 


§ 29. 
OF MAR L E. 


Few ſubſtances appear under a greater 
diverſity of forms, than marle. Hence it 
is uſual for writers on agriculture, to enu- 
merate, as diſtinct manures, the ſeveral] 
varieties of this general claſs of bodies. 
But as all the different kinds of marle that 
have hitherto been diſcovered, may be re- 
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duced to two general claſſes, viz. earthy 
marles, which are always found in foſſil 
ſtrata under the earth,—and fhe// marle, 
which always retains evident marks of its 
animal origin, —I ſhall conſider each of 


theſe ſeparately, as diſtinct ſubſtances, 


8 30. 


Of Earthy or Fofjil Mark. 


| The varieties of this claſs of bodies are 
diſtinguiſhed by names ſuggeſted by the 
appearance they aſſume when freſh dug 
from their native beds. When they are 
foft, and of an uniform texture, they are 
called clay marles ;---when firm and hard, 
ſtone marles ;---when theſe aſſume a thin 
foliacious appearance, they are denomi- 
nated ſlate marles, and fo on. | 
But whatever appearance they aſſume 
when freſh dug, or by whatever name they 
are known, they all agree in this, that if 
they be expoſed for a ſufficient time to the 
action of the air, they crumble into ſmaller 
parts, and fertilize the earth to which they 
have been properly applied. 
| The 
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The ingenious Dr. Ainſlie has demon- 
ſtrated, by an accurate ſet of experiments 
recorded in the Phyſical and Literary Eſſays, 
volume third, That all the varieties of this 
claſs of bodies contain a conſiderable pro- 
portion of clay, united with calcareous mat- 
ter; whereas lime-ſtone, if it does not con- 
fiſt of pure calcareous matter, is uſually 
united with ſand in various proportions. | 

The calcareous matter in marle, does 
not differ in any reſpect from that in lime- 
ſtone, and its proportions in many caſes is 
the ſame in marle as in lime- ſtone; —ſo 
that the difference between the appearance 
and qualities of theſe two ſubſtances, ariſes 
entirely from the nature of the heteroge- 
nevus bodies mixed with the calcareous 
matter. 

When marle is expoſed to the air, the 
clay, in its compoſition, abſorbs the moi- 
ſture that falls from the clouds—ſwells 
with it - becomes ſoft—and, gradually loſing 
its coheſion, crumbles to pieces. If lime- 
ſtone is expoſed to the air, the ſand in its 
compoſition is not in the leaſt affected by 
moiſture, and it retains its original figure 
and * for a great length of time. 


When 


—— 
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When ſand is mixed with the clay that 
enters into the compoſition of marle, it 
aſſumes a ſtoney- like appearance, and is 
more or leſs firm, according to the quantity 
of ſand, or other circumſtances. But 
where there is clay at all in the compoſition, 
it will be gradually ſoftened by water acting 
upon ãt; and it is owing to this circumſtance 
| alone, that ſtone-marles fall in time to 
pieces when expoſed to the air. 

But if marle be expoſed to the action of 
a moderate fire, the clay in its compoſition 
becomes hard- it is no longer capable of 
ablorbing water, or of being affected by it 
in any degree; ſo that the marle, if not of 
a very pure fort, or ſuch as contains only a 
very ſmall proportion of clay mixed with 
the ſand in its compoſition, will become 
Hirmer after burning than it was before, and 
be in this ſtate with more difficulty reduced 
to powder, which, is the reverſe, of what 
happens with lime-ſtone, 

Marle, therefore, is lit to act 28 a manure, 
without any other preparation than digging 
it from the pit, and ſpreading it upon the 
ground; whereas lime- ſtone always requires 

to 8 to a powder, either by burn- 
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ing or otherwiſe, before it can 1 be of any uſe 
in that way. 

But as limes»ſtone is at once reduced into 
much ſmaller parts by calcination than 
marle ever can be brought to at firſt, a 


much ſmaller proportion of lime may he 


equally ſpread over an acre of ground, than 
of marle ; and therefore it will produce, in 


equal quantities, a much more ſenſible 
2 
931. 

The diſcerning reader, who attends to 
theſe circumſtances, will eaſily perceive the 
reaſons for all the peculiarities of practice 
that prevail with regard to the application 
of lime and marle, and be able, without em- 
barraſſment, to judge in what caſes it may 


be moſt for his profit to employ the one 


or the other of theſe manures, when they 


are both within his power. 

He may aſcertain the proportion of cal- 
careous matter contained in the marle, by 
the ſame proceſs already deſcribed for trying 

lime-ſtone, p. 508, and thus compare the 
intrinſic value of the lime and marle in any 
caſe. For this is always in proportion to 
the calcareous matter contained in either. 
"223 Fats b Nn He 
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He will eafily perceive, however, that 
the ſame quantity of calcareous matter in 
the ſtate of /me, will produce a much 
greater effect than when it is in the ſtate of 
marle ; becauſe it is divided into infinitely 


 _ ſmaller particles, can be more equally 


ſpread upon the ground, and more intimately 
mixed with the ſoil. 

Hence it univerſally happens, that a much 

larger quantity of marle is applied at one 
drefling, than of lime. From one to two 
hundred cart-loads of marle is a common 
dreſſing to an acre, that is, from three thou- 
ſand to fix thouſand buſhels ; whereas, from 
thirty to three hundred buſhels of lime is a 
common dreſsing for an acre of ground. 
In theſe proportions, it- is reaſonable to 
think that the effects of the marle will con- 
tinue to be longer felt than thoſe of the 
lime: For, as the marle is gradually broken 
into ſmaller pieces every year, theſe will 
ſucceſsively mix with the foil, and produce 
an effect nearly ſimilar to what might be 
expected from an annual dreſsing of lime. 

It may likewiſe be expected, that a full 
dreſſing of marle, in the proportions above 

named, 
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named, will produce a more capital im- 
provement upon light ſpungy grounds, 
than an ordinary dreſſing of lime be- 
cauſe, independent of the calcareous mat- 
ter, the large proportion of clay applied 
in this manner, may produce ſome alter- 
ation on the quality of the ſoil. This 
alteration, however, will be different, ac- 
cording to the nature of the extraneous 
matter contained in the marle. 1 

But as all marles contain clay, it is 


natural to think that clay-lands will not 
be benefitted at all by this circumſtance, 


as in theſe caſes the calcareous matter 
alone in the marle will be to ſuch ſoils 
an uſeful addition.—Hence light land 
will be in general more highly benefitted 
by this manure than clay-land, which has 
given riſe to the following vulgar rhyme : 

He that marles ſand, 

Will ſoon buy land ; 


But he that marles clay, 
Throws all away. 


The truth, however, is, that clay is as 
highly benefitted by the calcareous matter 
| Nnz2 | in 
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in marle, as fand is - ſo that a rich matte 
will be nearly equally beneficial in both 


Caſes. 


But there are ſome kinds of clays that 
are very free from any mixture of ſand, 
and aſſume the appearance of marle; and 
are ſo called, although they hardly contain 
almoſt any calcareous matter at all. Theſe 
may perhaps, on ſome occaſions, be an 
uſeful addition to light ſoils, and worth 
the expence of carrying to them when 
near, — but could ſcarcely be of any uſe 
at all upon clayey ſoils. It has pro- 
bably been ſome poor kind of marle of 
this fort that has given rife t to the proverb 
above quoted: 

| F 32- 

I ſhall not pretend to — poſitive 
rules for determining when the one or the 
other of theſe ſubſtances, Iime or marle, 
ought to be preferred as a manure ; as a 
decifion in favour of the one 6r the other 
muſt, in a great meaſure, depend upon the 
ſituation of the place where they can be 
both obtained, the purity of either of 
them reſpeQively,—the price at which 

FRE 28 
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they may be purchaſed, and the expence 
of carriage : all theſe circumſtances may 
be beſt aſcertained by every individual for 
himſelf. . 

But I may be allowed to obſerve, that 
it argues a great want of knowledge of 
the real qualities of theſe ſubſtances, when 
a man prefers the one of theſe, and con- 
demns the other, in all caſes. For it is 
merely a matter of calculation, when the 
one, or when the other, may be moſt va- 
luable to any particular perſon. 

If the marle be tolerably rich, and can 
be obtained at little expence near the field 
in the proportions uſually employed, it 
will be, in general, more advantageous to 
the poſſeſſor, who. has a proſpect of en- 
joying his farm for a long time, to uſe 
marle in preference to lime. 

But when it muſt be brought from a 
diſtance, lime, in all caſes, will be cheaper, 
and on that account better than marle. 

If marle contains a great proportion of 
clay, it may be worth the expence of driv- 
ing to a light ſoil on ſome occaſions, even 
where lime could be procured as cheap : 


Nnz But, 
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But, on all occaſions, if the ſame quanti- 
ty of calcareous matter in the ſtate of lime 
can be obtaiged at the ſame price, hat 
will be a much more beneficial manure. 
for clayey ſoils than marle. Impure marle 
is indeed ſeldom worth the expence of 
carting on a clayey ſoil. 
Some readers will be much diſſatisfied 
at reading this ſhort account of the nature 
of marle, and its operation as a manure. 
For as they have been accuſtomed to look 
upon this manure as poſſeſſing ſome very 
ſingular qualities peculiar to itſelf, and to 
think that it differed from lime in ſome 
very eſſential reſpects, and would produce 
effects upon the foil nowiſe ſimilar to 
that which would be produced by lime in 
| any caſe ; they will feel a kind of uneaſi- 
neſs at being obliged to ſtrike this one off 
their liſt of diftin& and ſeparate manures. 
But it is the buſineſs of true philoſophy 
to eradicate that ſpirit for myſterious cre- 
dulity, which is fo apt to lull the reaſon- 
ing faculty aſlcep, and make the mind 
reſt iatisfied with the contemplation of 
ideal phantoms created by the fancy, in- 
ſtead of real objects of uſeful knowledge. 
| 933. 
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9 33- 
Of Shell Marle. 


Shell marle is always found in low places, 
that either are, or have been covered with 
water. It is a whitiſh powder, that has 
been formed by the gradual decompoſition 
of ſhells, in the courſe of many ages. It 
is, therefore, a pure calcareous matter, with- 


out any other mixture than the mud and 


other ſediments, that may have ſunk to the 
bottom of the water, in ponds where it has 
been formed. | 

As the proportion. of ſediment that may 
have mixed with the ſhells, may be very 
different in different ſituations; this kind 
of marle, like all others, may be more or 
leſs pure, and, of conſequence, of greater 
or ſmaller yalue to the farmer. Its purity 
may be determined by the mode preſcribed, 
page 508, and its value thus. eſcorted 
with preciſion, 

It is uſually a light, ſpungy ſubſtance, 
very ſlightly coherent; and contains more 
calcareous matter in proportion to its weight, 
than the common ſorts of lime. And as 
jt admits of being ſpreadas equally as lime, 
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it may in general be carried with profit as 
far as lime. 

But as it is more ſpungy than lime, per- 
haps a ſmaller quantity will fill the mea- 
fure ; on which account, the prime coſt of 
the ſame quantity of marle ought to be a 
little below that of lime, to be equally pto- 
fitable to the farmer. 

Shell marle, however, cannot be carried 
ſo far with profit as ſhell- lime of the beſt 
ſort; as this laſt, in that ſtate, wants a great 
proportion of its moiſture, air, &c. which 
greatly diminiſhes its weight. 

It is, nevertheleſs, a very great treaſure 
to thoſe who can diſcover it, as it is almoſt 
in all caſes of equal value with lime, pro- 
duces the fame effect upon the foil, admits 
of being equally eaſily ſpread, and can for 
the moſt part be obtained, upon the ſpot, 
at a much ſmaller expence. 

But, in ſituations where fuel is ſcarce and 
dear, it is of much greater value than the 
belt litrie-ſtone, and ought to be prized ac- 
cordingly by every poſſeſſor of ground: nor 
ought any one, in ſuch a fituation, to 
omit ſearching diligently every place where 

there is the ſmalleſt probability of find- 
ing it. 


934. 
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934. 
| Of Shelly Sand. 

On many parts of the fea-coaſt, great 
beds of ſhells are to be found, which have 
been broken into fuch ſmall parts as to 
aſſume the appearance of ſand. This is a 
rich and valuable manure, that deſerves to 
be highly prized by thoſe who are within 
teach of it; but, it is too often neglected 
and unobſerved, as this kind of ſand has, oni 
many occaſions, yery much the appearance 
of ordinary ſand. ; 

This may readily be diſcovered, by pour- 
ing a little aqua-fortis, or any other mineral 
acid *, upon the ſand you wiſh to examine. 
Tf it contains ſhells, an efferveſcence will 
enſue; and the proportion of calcareous 


* Many perſons make this trial with vinegar, inſtead 
of the mineral acids; but this ought never to be done, 
as it often happens, that vinegar makes no ſenſible effer- 
veſence with caleareous ſubſtances. I would, therefore, 
adviſe every country-gentleman, to keep a phial of aqua- 
fortis, or muriatic acid, always by him, for making trials 
of calcareous ſubſtances : the expence is next to nothing; 
and I am perſuaded, from the want of it alone, any per- 
ſons have failed to make diſcoveries of calcareous mat- 
ters, that might have been of high importance to them- 
falves and families. | 

matter 
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matter contained in any ſort of ſand, may 
be aſcertained by the fame proceſs already 
ſo often referred to, p. 508. Nor ought 
this trial ever to be omitted before the ſand 
is employed as a manure ; becauſe, a very 
ſmall proportion of ſhells will make it effer- 
veſce violently, ſo that the degree of effer- 


veſcence is no proof of its purity, and be- 


cauſe the proportion of ſhells varies in all 
ente degrees. 

If the ſhells are broken into very ſmall 
fragments, and if the proportion of ſand 
be inconſiderable, it will be nearly as va- 
luable as lime, and may be driven to a great 
diſtance with profit. If the proportion of 
ordinary ſand be very great, tlie expence 
in uſing it will be greater, as the quantity 
muſt be conſiderably increaſed. 

But as it may, for the moſt part, be pro- 
cured at little expence, thoſe who are poſ- 
ſeſſed of it, are uſually able to employ it in 
great quantities, in which caſe, it will pro- 
duce amazing effects, eſpecially u 1 ſtrong 
clay-land. 

A much ſmaller quantity of calcatcous 
matter in this ſtate, will produce a more 
ſenfible effect, than when it is in any ſort 
cf earthy marle ; becauſe it admits of be- 


ing 
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ing more equally ſpread upon the ground, 8 


and more intimately mixed with the ſoil. 
Thoſe, therefore, who are upon the ſea- 
coaſt, ought to ſcarch for it with care, as 
they will uſually obtain an invaluable trea- 
ſure when they diſcover it. | 

This ſort of ſand is much more com- 
mon on the eaſt coaſt of Scotland, than is 
uſually imagined.— All along the coaſt of 
Fife, eſpecially about St. Andrew's, the 
ſand upon the ſhore is richly impregnated 


with ſhells ;—but, it has never there been 


employed as a manure.— On the north 


coaſt of Aberdeenſhire, ſhelly fand abounds, 


and has been of late employed as a manure, 


with: the greateſt ſucceſs, by a gentleman 


diſtinguiſhed for his knowledge and public . 


ſpirit in that corner.—lt is likewiſe found 
in Banff-ſhire, where it has been applied 
with the | higheſt ſucceſs. —And all along 
the coaſt of Sutherland and Caithneſs, the 
ſands upon the ſhore conkit almoſt 2 
of ſhells. | 
Theſe are treaſures which will enrich 
poſterity, although. they are at preſent, in a 
great meaſure, neglected. I mention them 
here, to induce my countrymen not to 


neglect 
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neglect a treaſure of ſuch. ineſtimable 
value. But on the weſt coaſts of Scotland, 
and among the iſlands, ſhelly-ſand much 
more abounds, and its effects, as a ma- 
nure, are much more generally known 
than on the eaſt coaſt, ſo that it is there 
univerſally employed as the moſt efficacious 
manute with which they are acquainted. 
Its effects upon ſome of their heathy moſſy 
ſoils, appears to be, in ſome caſes, little 
ſhort of enchantment. 

The ingenious Mr. Craik, in Dumfries- 
ſhire, —ſo well known for his judicious im- 
provements in the drill huſbandry, has, I 
am told, employed this manure for a longer 
time, and in preater quantities, than any 
other perſon in Scotland, and has been 
highly benefitted by it. I wiſh to produce 
ſuch a reſpectable authority, with a view to 
induce others to follow his example. 
| BE a”. 

Mr. Arthur Young, in one of his Tours, 
mentions a bed of ſhells near Colcheſter, 
in Eflex, which the inhabitants diſtinguiſh 
by the name of Cragg, and employ as a 
manure, with great ſucceſs. From his ac- 
count of this ſubſtance, it would ſeem 

I doubtful, 
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doubtful, whether it was a real calcareous 
matter or not. But he only tried it with 
yinegar,—an acid too weak to produce any 
ſenſible effect on many forts of calcareous 
matters, in certain circumſtances. There 
is little room to doubt, but that, with a 
mineral acid, the efferveſcence would have 
been ſufficiently violent. 
\ Þ ... 

In ſome places, there are found large 
beds of oyfter-ſhells, almoft entire. Theſe 
are ſo large as to require to be broken into 
ſmaller fragments, before they can be pro- 
fitably employed as a manure.— And as 
theſe may be eafily calcined, they ought 
always to be reduced to the ſtate of lime 
before they are uſed. Whoever finds a 
bed of theſe ſhells, finds a lime-quarry of 


the moſt valuable fort, and ought to value 


it accordingly. 
| It may be ſometimes neceſſary to burn 
ſhelly ſand into lime; and this may, on ex- 
traordinary emergencies, be practiſed, al- 
though it is rather a troubleſome operation: 
For, as the incoherent ſand always mixes 
with the fuel, and extinguiſhes the fire 
when in its native ſtate, it becomes neceſ- 
ſary 
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ſary to reduce it firſt to ſome degree of con- 
ſiſteney. This may be effected by knead- 
ing the ſand with a little clay, and mould- 
ing it into the form of bricks; which when 
dried, will retain their form ſo long as to 
permit the fire to act upon the ſhells, and 
burn them to lime, which may be after- 
wards ſlaked and uſed. A manufacture of 
this kind was for ſome time carried on at 
the Duke of Bridgewater's great works, 
near Warrington, in Lancaſhire, as I am 
told, under the direction of the ingenious 
Mr. Brindley. 

In fituations where lime-ſtone cannot 
poſsibly be had, and where the carriage of 
lime would be extremely expenſive, it may 
ſometimes be adviſeable to burn ſome of 
this ſhelly ſand into lime, for the purpoſe of 
building * ;—but if the lime is to be em- 
ployed as a manure, it is a very idle and a 
uſeleſs proceſs: For, the burning, in this 
caſe, can only be of uſe in dividing the cal- 


* The ſmall quantity of clay that is introduced in this 

way, will not ſenſibly injure the power of the lime as a 
cement; for, before the ſhells can be ſufficiently calcined, 
the clay will be burnt to ſuch a degret, as to render it 
impervious to ; moiſture, "_ and. | 


carous 
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careous matter into ſmall parts, which has 
already been performed by Nature, when 
the ſhells were reduced to the ſtate of fine 
„ ; 
y 37. 
Of Lime-Stone-Gravel. 

This is a manure little known in Britain, 
although it is common in many parts of 
Ireland. It is a hard fort of marle, that 
aſſumes the appearance of ſmall ſtones, or 
gravel, which, when ſpread upon the ground, 
and mixed with it, gradually falls into 
ſmaller pieces, and fertilizes the foil in pro- 
portion as it breaks down and mixes with it. 
After what has already occurred, little 
needs be faid as to the qualities or mode of 
applying this manure. The reader will 
eaſily be able to perceive, that if the pieces 
of which this gravel conſiſts are large, and 
diſſolve but ſlowly, the quantity applied at 
one dreſsing ought to be great, and the 
effects will be flow and laſting ;—and, if 
the gravel is ſmall, it will require a ſmaller 
quantity, will operate more quickly, and 
laſt for a ſhorter time, like all other cal- 
careous ſubſtances in the ſame circum- 
"ſtances. 


Theſe 
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Theſe are all the ie of calcareous 
matter that I have ever known to be uſed 
as a manure. They are all extremely uſeful 
in proper circumſtances - perhaps equally. 
ſo, if theſe circumſtances are duly attended 
to. To aſsiſt the farmer {till farther, the 
following general Aphoriſms relating to the 
application of calcareous matters, as a 
manure, may be of uſe : 


838. 
| APHORISM I. 

There ſeems to be only one kind of calcareous matter; 
and all the varieties of calcareous ſubſtances that we meet 
with, are entirely occaſioned by a diverſity in the nature 
of the extraneous bodies with which the calcareous matter 
is united, or a difference in the form it may appear in at 
the time. 

| S 8 8 
Conſidered as a manure, theſe extraneous 
matters may be more or leſs beneficial, ac- 
cording to particular circumſtances relating 
to the ſoil, &c. In all the foſſil calcareous 
concretions, clay or ſand ſeem to be the only 
extraneous matters worth attending to, 
neither of which can ever be of great con- 
ſequence as a manure, although they may 
be more or leſs proper for different ſoils. In 
thoſe calcareous ſubſtances that belong to 


the 


— 
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the animal kingdom, the fleſhy parts of the 


"animals may be ſometimes united with the 
calcareous, which will greatly promote their 
effects as a manure on every ſort of ſoil 
whatever. This does not, however, ſeem 


to be the caſe, either with ſhell-marle, or 


fine ſhelly ſand; as, in both theſe caſes, the 
animals which once inhabited theſe ſhells, 
have been fo long dead that no part of 'the 
fleſhy ſubſtance can remain. But the re- 
cent ſhells obtained from fiſhing towyns, 


operate much more powerfully as an animal 


manure, than as a calcareous matter, when 
firſt applied. | 

It is not impoſſible but that man may 
in time fall upon ſome contrivance for 
obtaining this animal calcareous manure 
in much greater abundance and perfection 
than it has hitherto been obtained. There 
is a ſmall ſpecies of freſh-water wi, 
which increaſes ſo faſt, as, in a ſurpriſingly 
ſhort time, to fill a confiderable ſpace with 
folid wilks, if a few of them have been 
placed in a proper receptacle for that pur- 
poſe, and water duly: adminiſtered to them, 


If then ponds were prepared for this pur- 


poſe, and properly ſtocked with this ani- 
mal, and if they were allowed to increaſe 


Vor. I. Th: till 
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till a bed of them, of conſiderable thickneſs, 
was accumulated, might they not then be 


taken out in abundance to be employed 
as a manure? Theſe, if bruiſed under a 


ſtone like a tanner's wheel, to reduce the 


ſhells to ſmall fragments, would certainly 
form as rich and efficacious.a manure as 
could poffibly be deviſed : nor could there 
be any difficulty in diſpoſing the ponds in 
in ſuch a manner as to afford a conſtant 
annual ſupply. _ 
It has probably been by a natural pro- 
ceſs fimilar to this, that all thoſe beds of 
ſhell-marle we now meet with, have been 
'originally produced. This ſpecies of marle 
is generally found to conſiſt of the ſhells 
s of this ſort of ſmall wilk, more or leſs de- 
compoſed. The animals which inhabited 
' theſe ſhells have been once nouriſhed by 
the water contained in thoſe hollow places 
where this fort of marl is always found, 
and have probably been entirely deſtroyed 
by ſome accidental drought, which de- 
prived them of the water neceſſary for 
their exiſtence, or to ſome other diſaſtrous 
_ circumſtance that it is impoffible for us 
now to point out 3 and the ſhells remain- 
| 2 ing 


9 


As A MANURE: ot 


ing behind, Sraddally mouldered down to 
the Rate" in wien r e find theth,” | 


At . 
= - 
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AP HORS U. . 


a1 The fame quantity ef calcareous matter, will, 9 


operate equally powerful on ſoils of a ſimilar Juality, 


when in, a ſimilar ſtate, But cheſe effects may be acce- 


lerated or  retardedywbe'n more uniform or unequal, accord- 
ing as the calcareous matter is more or leſs 1 di- 
ares e to the ſoill. 


. Ig Gap Ig 2222, 548 

II be calcaredus . matter be divided into 
very ſmall particles, ſo as to admit of be- 
ing equally ſpread © over a very” large ſur- 
face, a ſmall quantity of it will produce a 
much more ſenſible effect, than if the fame 
quantity of catcare6us Hatter hall been ap- 
plied in large famps, hich could, in that 
caſe, have operated only upon 4 very few 
particles of the ſoll: Therefore, time, fre 


Hell ly Land, "Or Hell murle, if equ ally | pure, 


may be applied, with profit, in much ſmaffer 


quantities chan any other Tas of calcareous 


NI 0, * 


manures. 
Hence alſo it follows, that * equal 
quantities of calcareous matter | are em- 
ployed as a manure, that kind: which admits 
of being moſt minutely divided, will pro- 

| 00 2 duce 
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duce the; greateſt, effect at the . ; | 
| becauſe, the ſeparate. particles. will be at li- 


berty to act on a much greater number of 
particles of the ſoil at Ware. than when it 
is leſs perfectly divided. 


But if a ſufficient W of calcareous 


matter has been applied, when in pretty 


large maſſes, ſo as to cover the ground 
pretty equaliy; and if theſe lamps continue 
to diflolve in. the ſoil in all after · periods, 
the effect of this drefling. will be much 
longer perceived, than that of a dreſsing 
of caleareous matter in fine powder, that 
ſhould, produce at firſt an effect equal to 
this. Perhaps, in this caſe, the virtue of 


| every, particle. of the calcareous, matter will 


come, in time, to produce a full effect upon 
the ſoil, and benefit it nearly as much as 
an equal quantity of very finely powdered 
calcareous. matter would have done, ap- 
plied at different times. Stone and clay 
marles, therefore, are equally efficacious 
manures as powdered lime, although more 
flow i in their operation. 

But as lime that has been unde to 
run into ſolid cakes before it is applied to 
the Toll can e be properly ſpread 
0105 ft, 1 upon 
2 | 890 
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ben -d nor has any chance of being af: 


ſolved by the action of the air afterwards, 
it never can be made to produce its full 
influence on the ſoil; and therefore this 
mode of applying calcareous matter is the 
uneconomical that could ever d 


praRtſed. 
1 — J . 72 ; , 1 + : nn 1 * 


898 
AP HORISM UI. 


Calcareous matter; alone, is not capable of rearing 
plants to perfection: mould is neceſſary to be mixed 
with it, in certain proportions before it can form a pro- 


per ſoil. —lt remains, however, to be determined, what 


is the due proportion We theſe n for forming 


» prayer Toll 
„ 


We know, that neither chalk, nor marle, 


nor lime, can be made to nouriſh plants 


alone; — and ſoils are ſometimes found, 


that naturally abound with the two firſt 
of theſe to a faulty degree. But the pro- 


portion of calcareous matter in theſe is 


ſo much larger than could ever be pro- 
duced by art, where the ſoil was naturally 


deſtitute of theſe ſubſtances, that there 
ſeems to be no danger of erring on that 
fide. Probably, it would be much ecaſier 


093 to 
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to correct the defects of thoſe ſoils.. in 
g which calcareous matters , ſuperabound, 
by driving earth upon them as a manure, 
than is generally imagined, as à very ſmall 
proportion of it ſometimes affords a very 
perfect ſail. —T ſhall illuſtrate my OG 

by a few examples. k 

Near Sandſide, in the county ir; Caith- 
neſs, there is a pretty extenſive plain on 
the ſea-coaſt, endowed with a moſt ſingu- | 
lar degree of fertility. In all ſeaſons, it 
produces a moſt luxuriant herbage, although 
it never got any manure fince the rea- 
tion, and has been for time immemorial 

ſubjected to the following courſe of crops : 
- 1/7, Bear, after once ploughing from 
graſs, —uſually a good crop. 
24, Bear after once ploughing,—a better 
crop than the firſt. 

34, Bear after once ploughing,—a crop 
equal to the firſt. wy 

4th, 5th, and 6th, Natural graſs, as clgſe 
and rich as could be imagined, might 
be cut if the poſſeſſor ſo inclined, and 
would yield an eee r of hay 
each year. 

After this, the ſame courſe of cropping 


18 
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is renewed. The ſoil that admits of this 
ſingular mode of farming, appears to be 
a pure incoherent fand, deſtitute of the 
ſmalleſt particle of vegetable mould ;—but, 
upon examination, it is found to conſiſt 
almoſt entirely of broken ſhells: the fine 
mould here, bears ſuch a ſmall proportion 
to the calcareous matter, as to be ſcarcely 
perceptible, —and yet it forms the moſt fer- 
tile ſoil that ever 1 yet met with. 

I have ſeen many other links (downs) 
upon the ſea-ſhore, which produced the 
moſt” luxuriant herbage, and the cloſeſt 
and ſweeteſt pile of graſs, where they con- 
ſiſted of ſhelly ſand, which, without doubt, 
derive their extraordinary fertility from 
that cauſe. 

A very remarkable plain is found in 
the iſland of Tir-eye or Tyre-ty, one of the 
Hebrides, —lIt has long been employed as 
a common, ſo that it has never been diſ- 
turbed by the plough ; and affords annu- 
ally the moſt luxuriant crop of herbage, 
_ conſiſting of white clover, and other va- 
luable paſture-graſles, that can be met with 
any where, —The ſoil conſiſts of a very 
pure thelly ſand, . And the fineſt crop of 
0864 — bear, 
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bear, without 1 ever aw grow 
out of the earth, I found in the iſland of 
Barra, one of the Hebrides, growing upon 
a bed of ſhell- ſand, in which, I could not 
perceive the ſmalleſt particle of earth. I 
do ſuppoſe, that the produce would have 

exceeded that of the beſt erop of barley I 
ever ſaw, by two quarters, at leaſt, per acre. 
— Tt had been manured with ſea ware. 

From theſe examples, I think it is evi- 
dent, that a very ſmall proportion of ve- 
getable mould, is ſufficient to render calca- 
reous matter a very rich ſoil.— Perhaps, 
however, a larger proportion may be ne- 
ceſſary when it is mixed with clay, than 
with ſand;—as poor chalky ſoils ſeem to be 
_ of the nature of that compoſition. 
At any rate, however, from theſe ex- 
amples, as well as from thoſe that have oc- 
curred in the preceding parts of this Eſſay, 
I think we- may be ſufficiently authoriſed 
to conclude, that there is no danger of ever 
applying calcareous ſubſtances to any ſoil 
in an over-proportion, if that ſoil was not 
originally impregnated with ſome kind of 
calcareous matters, and if it ſhall be after- 
wards cropped in a judicious manner. 


p47: 
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§ 41. 


A PHORISM IV. 
| Calcareous matters act as powerfully upon land that 


is naturally poor, as upon land that is more richly im- 
pregnated with thoſe ſubſtances which tend to produce a 


| Juxuriant vegetation, 
S 8 8 

Writers on agriculture have been long 
in the cuſtom of dividing manures into 
two claſſes, viz. enriching manures, or 
thoſe that tended directly to render the foil 
more prolific, however ſteril it may be,— 
among the foremoſt of which was reckoned 
dung, — and exciting manures, or thoſe that 


were ſuppoſed to have a tendency to render 


the ſoil more prolific, merely by acting 
upon thoſe enriching manures that had been 
formerly in the ſoil, and giving them a new 
ſtimulus, ſo as to enable them to operate 
a-new upon that ſoil which they had for- 
merly fertilized. In which claſs of ſtimu- 
| hating manures, lime was always allowed to 
hold the foremoſt rank. 

In conſequence of this theory, it would 
follow, that lime could only be of uſe as 
a manure 
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a manure when applied to rich foils, —and, 
when applied to poor foils, would pro- 
© duce hardly fie even perhaps hurtful 

1 will frankly e that I My 
ſelf, was ſo far impoſed upon by the beauty 
of this theory, as to be hurried along with 
the general current of mankind, in the firm 
perſuaſion of the truth of this obſervation, 
and for many years did not ſufficiently ad- 
vert to thoſe facts that were daily occurring 
to contradict this theory. I am now, how- 
ever, firmly convinced, from repeated obſer- 
vations, that lime and other calcareous ma- 
nures, produce a much greater proportional 
improvement upon poor ſoils, than on ſuch 
as are richer :—And that lime alone, upon 
a poor {oi}, will, in many cafes, produce a 
much greater and more laſting degree of 
fertility, than dung alone. | 

In direct contradiction to the theory, I 
muſt add, that I never yet met with a poor 
foil in its natural ſtate, which was not bene- 
fitted in a very great degree by calcareous 
matters, when adored? in proper quan- 


+ tities. But I have met with ſeveral rich ſoils, 


that were ully4 im pregnated with dung, and 
therefore 
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therefore exactly in that ſtate. in which the 
theory ſuppoſes, that lime would produce 
the greateſt effect. but, upon which, lime, 
applied in any quantities, produced not the 
ſmalleſt ſenſible effect. | 

As I concern myſelf little about theories, 
this diſcovery gave me much leſs uneaſineſs 
than it will give to ſome of my readers ;— 
on which account, I ſhall not be much ſur- 
priſed, if they with-hold their aſſent to this 
propoſition for a very long time, —I do not 
deſire any one to agree to it, till their own 
obſervations extort aſſent, —which, I have 
no heſitation in ſaying, will ſooner or later 
happen to every unprejudiced and attentive 
obſerver. 

§ 42. 

I ſhall conclude this very long Eflay 
with a cautionary advice, that might, per- 
haps, have been more properly introduced 
before, if it had occurred at the time ;— 
but it is of too much importance to be 
omitted entirely.— lt is this: 

When farmers employ a great deal of 
lime, it ſometimes happens that their 
horſes? feet are burnt by it, which is ex- 
tremely troubleſome; and ſometimes proves 

even 
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even fatal to the poor animals ;— 4 me- 
thod of preventing or remedying that in- 
convenience will therefore be of ule. 

The beſt method of preventing any in- 
convenience of this fort, is to ſpread the 
lime, when in its powdery ſtate, upon the 
field, as evenly as pofſible,—and allow it 
to lie in that ſtate for fome time, before 
you begin to plough it. —If the lime has 
been in fine powder, it will have become 
perfecthy effete in a week or ſo; after which 
time it will be as little corroſive as any 
kind of common earth, ſo that the horſes 
may work among it with perfe& ſafety. 
—}But if it has been ſuffered to run into 
clods before it was ſpread, theſe, if not 
broken ſmall, will be longer in abſorbing 
their air, and, of conſequence, will re- 
main longer in an acrid ſtate, fo that the 
ploughing may, in that caſe, be deferred for 
a week or ſo longer; nor will it be even 
then fo perfectly ſaſe as the other. 

But if it becomes neceſſary at any time 
to 1 in the lime = ker it 


+ I have known ſeveral horſes actuall y killed by this 
means, and others ſo diſabled as never to be perfectly 
| well afterwards. | 
4s 
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. ſpreads take care to do it only when 
2 foil is perſectiy dry; and in leading 
your horſes, to the plough, take care to 
prevent them from going through any 
wet place, fo as to wet their hoofs or 
ancles ; for lime afts not at all upon any 
dry. ſubſtance,—but when it-is in its acrid 
cauſtic ſtate, it would corrode the hair 
and fleſh in a moment, if if has acceſs, to 
water. As ſoon as the horſes are un- 
yoked, keep their feet dry till you have 
got them carefully bruſhed, ſo as to wipe 
away all the dry powdery lime that may 
adhere to them ;—and if the leaſt ſhower 
ſhould fall, unyoke your horſes immedi- 
ately, and carry them off the field. 
With theſe precautions, they may work 
among cauſtic lime for any length of time, 
without receiving any damage. 

But in caſe of any accident, by which 
a a horſe or man that is working among 
lime ſhould be ſcalded by it, it is always 
adviſeable for every farmer who has work 
of that kind going forward, to keep a tub 
of very ſour milk or whey in ſome place 
ready to waſh the part affected well with 
it, which will quickly deſtroy the poig- 
| nancy 
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nancy of the lime, bl prevent the mil. 
chief that would otherwiſe ariſe from it, 
— The ſourer the milk or whey is, the 
better it will be for this purpole ; it ought 
therefore to be long kept. For want of 
this, ' vinegar will produce the fame effect, 
—or very ſtale urine will be of uſe,—but, 
the” milk or whey is the cheapeſt and beſt 
remedy, and ought. to be always in rea- 
dineſs. 1 


5 _--- POSTSCRIPT. 


AS A MANURE. 575 
POSTSCRIPT. 


Directions for aſcertaining the purity of 
Lime, and diſcovering the Nature of the 
Bodies that may be mixed with it. 


81. 
In the preceding Eſſay, I have ſuppoſed 
that no other abſorbent * earth is ever 
mixed with the calcareous in any ſort of 
lime- ſtone; — becauſe, in fact, if ever any 
of theſe are mixed with the calcareous in 
theſe ſubſtances, they are in ſuch ſmall 
proportion as not to be worth regarding. 
Thoſe, however, who want to be criti- 
cally exact in their analyſis of lime- ſtone, 
may diſcover if there is any other ſort of 
abſorbent earth contained in it, by drop- 
ping into the filtred ſolution obtained by 
the proceſs & 13, p. 508, a few drops of 
a clear ſolution of volatile alkali.—If no 
turbidneſs enſue, the calcareous earth has 
been pure.—If any precipitation takes 


* Abſorbent earths are all thoſe that unite with acids, 
of which there are ſeveral varieties; calcareous earths 
| being one of theſe. . | 

Bk. 5 5 place 
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place on adding the alkali, drop more,—and 


more, till no turbidneſs ariſes :—then filtre 


the whole :—what remains in the filtre, is 


abſorbent earth, that is not calcareous ; for 


acids attract volatile alkali more ſtrongly 


than any of the abſorbent earths, except the 
calcareous claſs alone. 
C2. 
It may oftener happen, that a conſider- 
able proportion of gypſum may be united 
with lime-ſtone in the ſame quarry ; and as 


this ſubſtance would greatly alter the na- 


ture of the lime as a cement (ſee p. 449) 
and would probably affect it as much as a 
manure, it is of more importance to inform 
the reader of the eaſieſt way of diſcovering 
this ſubſtance when it 1s preſent in lime- 
ſtone. | 

It has been Shai ſaid, that ple b is a 


compound, conſiſting of the vitriolic acid 
and calcareous earth; and as the vitriolic 


acid attracts this earth more ſtrongly than 


any of the other acids, this compoſition is not 
in the leaſt affected 5 either the nitrous or 

muriatic acids. 
Hence it follows, that if gypſum ſhall 
be contained in any calcareous maſs ex- 
amined 
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amined by the proceſs deſcribed & 13, 
p- 508, it will remain untouched by the 
acid, and be found in the filtre, after the 
calcareous earth diflolved in the acid ſhall 
have paſſed through it, forming a part of 
the reſiduum. 

Take this refduum, therefore, —add to it 
nearly its weight of fixed alkali* previouſly 
diſſolved in a conſiderable quantity of wa- 
ter, and filtered ;—digelt it in a warm bath, 
or even boil it for ſome hours; pour the 
whole into a filtre, while yet warm ;—as 
the fluid paſſes through the filtre, pour up- 
on it more boiling water ;—as that paſles 
off, continue to add more water, till it comes 
through the filtre quite inſipid and pure, 
and then let it run off entirely. b 

By this proceſs, the vitriolic acid leaves 
the calcareous earth to unite with the fixed 
alkali (to which it has a ſtronger affinity) 
and with it forms a vitriolated tartar :—this 
vitriolated tartar, and the ſuperfluous alkali, 
are diflolved by the water, and carried 
through the filtre along with it; ſo that 
what remains behind is the earthy part of 
the gyp/um, and the heterogeneous matters 
contained in the original lime- ſtone. By 

* Potaſh. | 

Ve. P p pouring 
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pouring upon this re/iduum, therefore, ſome 
nitrous or muriatic acid, and treating it as 
directed F 13, p. 508, the calcareous earth 
that was in the gyp/um will be now entirely 
diſſolved; ſo that when it is filtered and 


dry, the difference between the weight of 
this re/iduum, and what it formerly was, is 


the real weight of the gyp/um originally 
contained in the lime ſtone. 


N. B. If the alkali employed to decom- 
poſe the gyp/um was in a mild ſtate, the 
calcareous earth that remains will effer- 
veſce ſtrongly when it is diſſolving in the 
acid but if a cauſtic alkali has been em- 


ployed, the ſolution will be effected with- 
out any efferveſcence at all. 


As vitriolated tartar is not readily ſoluble 
in water a conſiderable quantity of water 
requires to be employed, which ought' al- 
ways to be hot, that the ſolution may be 
effected the more readily. 
93. 

It has alſo been ſaid, (& 30, p. 274) that 
the only extraneous matter contained in 
Iime-ſtone is ſand. But although ſand, in 
general does predominate ſo much over the 
other extraneous matters in lime-ſtone, as 
to authoriſe the expreſſion in general, yet 


there 
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there are ſome exceptions that ought to be 
taken notice of. 

1, There are ſome kinds of lime-ſtone, 
that, when analyſed, are found to contain 
a refduum conſiſting of a ſoft flimy-like 
ſubſtance. This is always in very ſmall pro- 
portions, and has probably been formed by 
a ſediment ſubſiding from the water while 
the rock was forming. It ſeems proba- 
bly, that this kind of Izne would be leſs 
proper to be employed as a cement than 
as a manure. | 

2d, Although marle and lime-ſtone are 
juſtly enough diſtinguiſhed in the text (& 5, 
p. 402); yet it happens, that clay and ſand 
are found naturally mixed with one another, 
in ſuch various proportions, and in theſe 
ſtates joined with calcareous matter, that 
there is no poſſibility of aſcertaining the 
exact point where marle ends, and lime- 
ſtone begins. 

A very ſmall proportion of clay is ſuffici- 
ent to make an exceedingly hard lime-ſtone 
relent in time in the air, and fall to pieces ; 
ſo that there are many ſorts of ſtone marle 
that conſiſt chiefly of ſand and calcareous 
earth, and only a very little clay. 

Pp 2 Theſe 
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Theſe very hard kinds of marle may be 
eaſily burnt into lime, ſo that they may be 
indifferently called marle or lime-ſtone, 

3d, The ſame may be ſaid of the diſtinc- 
tion between marle and chalk (& 5, p. 402) 


Many ſubſtances which have the appęar- 


ance and diſtinguiſhing properties of chalk, 
contain Clay in different proportions.— 


Theſe diſſolve in the air, or vun, as it is 


termed, more re:*:itly than the pure hard 
kinds of chalk, and feel more unctuous or 
fatty to the touch ; from whence they are 
called fat chaiks.— Theſe, however, may 
be converted into lime ; fo that they might 
indifferently be called chal, marle, or lime- 


| ſtone. 


The lime that is made from any of thoſe 
ſubſtances that contain clay in their com- 
poſition, is more proper for manure than for 
cement ;—eſpecially that made from thoſe 
ſubſtances that may be made to /all after 
they have undergone only a ſinall degree of 
heat in calcining them, as in cha/k; be- 
cauſe, in theſe caſes, the clay will not be 
ſufficiently burnt to prevent it from being 
affected by water, and rendered ſoft by it. 

The proportion of clay and ſand contain- 

ed 
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ed in any lime- ſtone or marle, may be 
aſcertained, by diffuſing in water the re/- 
duum obtained by the analyſis: (F 13, p. 
508*)—allowing it to ſubſide a little, and 
gently pouring off the fluid parts from the 
coarſer ſediment that ſubſides to the bot- 
tom; for, as clay remains much longer 
ſuſpended in water than ſand, it may be 
thus ſeparated from the ſand entirely; — 
when the water comes off clear, after 
having been left to ſubſide a little, the re/i- 
duum may be evaporated to dryneſs, and the 
loſs of weight it has ſuſtained by this opera- 
tion, denotes the quantity of clay. 
This is rather a mechanical, than a che- 
mical proceſs, which is called e/utriation. 
94. ö 
It has been demonſtrated above, & 35, 
p. 484, that the quality of lime, conſidered 
as a cement, is greatly altered, by being 
more or leſs perfectly calcined :—it may 
therefore be, on many occaſions, of uſe to 
thoſe who are concerned in building, to 


* Obſerve, it is unburnt lime-ſtone, or marle enly, that 
ſhould be ſubjected to this trial. 


be 
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be able to aſcertain what proportion of any 
particular kind of lime is really reduced to 
a cauſtic ſtate.— This may be done as 
under ; | 1 5 
Take a known quantity of the quick- 
lime, perfectly dry ;—add to that its own 
weight, or more, of common crude ſal-am- 
monne *, previouſly diſſolved in a large 
proportion of water, and filtred ;—digeſt 
this nearly in a boiling heat for ſome hours, 
till no more ſmell of volatile alkali is found 
to ariſe from it, adding freſh water as it 
evaporates. When the volatile alkaline 
ſmell is no longer perceived, throw the 
whole into a filtre, —let that paſs off, — 
add more hot water,—and more ſtill, till 
it come through the filtre taſteleſs and 
pure ;—then dry the reduum, and weigh 
it ;—the difference between that and the 
weight of the original lime, denotes the 
proportion of pure cauſtic lime that was 
contained in the original mals. 

For, as the muriatic acid attracts cauſtic 
calcareous earth more ſtrongly than it does 
does the volatile alkali, the acid of the ſal- 


* Obſerve, it is not volatile fal-ammoniac, 
ammoniac, 
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ammoniac *, during the proceſs, quits the 
| alkali, and unites with the lime, and the 


alkali is ſuffered to fly off in a pungent | 


vapour. The new ſubſtance formed by 
the union of the quick-lime with the muria- 
tic acid, is called liquid ſhell; and as this is 
readily ſoluble in water, it paſſes off, to- 
gether with the remaining undecompoſed 
ammoniacal falt, with the water through 
the filtre ; while the uncauſtic lime, as it 
was neither capable of acting upon the am- 
moniac, nor of being diſſolved in the water, 
remains behind in its ſolid ſtate. 


* Crude fal-ammonaic is a compound ſalt, conſiſting 
of the muriatic acid and the volatile alkali. 


END OF THE FIRST VOLUME. 
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